




























CHEMICAL LABORATORY REPORT

CHEMICAL ANALYSIS OF WATER

DATE: February 17, 2012

TO: James Boles
FROM: GT Analytical

SAMPLE SOURCE: Cat Canyon #87-24
DATE SAMPLED: 2/10/2012
DATE RECEIVED: 2/14/2012
DATE ANALYZED:  2/14/12 to 2/16/12
ANALYST: MT

pH (Lab): 8.04
Total Hardness (as CaCO3): mg/l 256

Calcium (as CaCO3): mg/l 130

Magnesium (as CaCO3): mg/l 126

Total Alkalinity (as CaCO3): mg/l 915

Chloride: mg/l 5,397

Sulfate: mg/l 50

Boron: mg/l 9

Conductivity (mmhos/cm @ 25 C): 16.4

Resistivity (ohm meter @ 25 C): 0.612

Specific Gravity @ 60 F: 1.0022

Silicon (AA): mg/l 22.6

Silica (SiO2) by Calc. mg/l 48.4

Barium (AA): mg/l 3.5

Iron (AA): mg/l 0.3

Potassium (AA): mg/l 38.5

Strontium (AA): mg/l 3.0

ND=Non Detected

RADICALS -
ANIONS

(meq/L) (mg/L)

Bicarbonate HC03 18.30 1116

Sulfate SO4 1.04 50

Chloride Cl 152.24 5397

Borate B4O7 0.40 31

TOTAL 172 6,594

CATIONS
(meq/L) (mg/L)

Calcium Ca 2.60 52

Magnesium Mg 2.52 31

Barium Ba 0.05 4

Silicon Si 0.80 23

Potassium K 0.98 39

Strontium Sr 0.03 3

Sodium Na 164.99 3793

TOTAL 171.98 3,943

Total Dissolved Solids (by calculation): 10,537
Total Dissolved Solids (by evaporation): 13,420

All results are expressed in mg/l where indicated.

 
cc: D06683



CHEMICAL LABORATORY REPORT

CHEMICAL ANALYSIS OF WATER

DATE: February 17, 2012

TO: James Boles
FROM: GT Analytical

SAMPLE SOURCE: Los Alamos #156
DATE SAMPLED: 2/10/2012
DATE RECEIVED: 2/14/2012
DATE ANALYZED:  2/14/12 to 2/16/12
ANALYST: MT

pH (Lab): 7.02
Total Hardness (as CaCO3): mg/l 70

Calcium (as CaCO3): mg/l 48

Magnesium (as CaCO3): mg/l 21

Total Alkalinity (as CaCO3): mg/l 835

Chloride: mg/l 3,998

Sulfate: mg/l 88

Boron: mg/l 12

Conductivity (mmhos/cm @ 25 C): 12.7

Resistivity (ohm meter @ 25 C): 0.787

Specific Gravity @ 60 F: 1.0013

Silicon (AA): mg/l 31.6

Silica (SiO2) by Calc. mg/l 67.6

Barium (AA): mg/l 1.6

Iron (AA): mg/l 0.3

Potassium (AA): mg/l 38.8

Strontium (AA): mg/l 2.0

ND=Non Detected

RADICALS -
ANIONS

(meq/L) (mg/L)

Bicarbonate HC03 16.70 1019

Sulfate SO4 1.82 88

Chloride Cl 112.78 3998

Borate B4O7 0.56 44

TOTAL 132 5,148

CATIONS
(meq/L) (mg/L)

Calcium Ca 0.96 19

Magnesium Mg 0.43 5

Barium Ba 0.02 2

Silicon Si 1.12 32

Potassium K 0.99 39

Strontium Sr 0.02 2

Sodium Na 128.31 2950

TOTAL 131.87 3,048

Total Dissolved Solids (by calculation): 8,196
Total Dissolved Solids (by evaporation): 13,010

All results are expressed in mg/l where indicated.

 
cc: D06685



CHEMICAL LABORATORY REPORT

CHEMICAL ANALYSIS OF WATER

DATE: February 17, 2012

TO: James Boles
FROM: GT Analytical

SAMPLE SOURCE: Los Alamos #160
DATE SAMPLED: 2/10/2012
DATE RECEIVED: 2/14/2012
DATE ANALYZED:  2/14/12 to 2/16/12
ANALYST: MT

pH (Lab): 8.11
Total Hardness (as CaCO3): mg/l 74

Calcium (as CaCO3): mg/l 46

Magnesium (as CaCO3): mg/l 29

Total Alkalinity (as CaCO3): mg/l 1,034

Chloride: mg/l 3,819

Sulfate: mg/l 13

Boron: mg/l 12

Conductivity (mmhos/cm @ 25 C): 12.3

Resistivity (ohm meter @ 25 C): 0.816

Specific Gravity @ 60 F: 1.0009

Silicon (AA): mg/l 37.9

Silica (SiO2) by Calc. mg/l 81.1

Barium (AA): mg/l 1.3

Iron (AA): mg/l 0.3

Potassium (AA): mg/l 54.4

Strontium (AA): mg/l 1.8

ND=Non Detected

RADICALS -
ANIONS

(meq/L) (mg/L)

Bicarbonate HC03 20.68 1261

Sulfate SO4 0.26 13

Chloride Cl 107.73 3819

Borate B4O7 0.56 44

TOTAL 129 5,137

CATIONS
(meq/L) (mg/L)

Calcium Ca 0.91 18

Magnesium Mg 0.57 7

Barium Ba 0.02 1

Silicon Si 1.35 38

Potassium K 1.39 54

Strontium Sr 0.02 2

Sodium Na 124.97 2873

TOTAL 129.23 2,994

Total Dissolved Solids (by calculation): 8,130
Total Dissolved Solids (by evaporation): 16,580

All results are expressed in mg/l where indicated.

 
cc: D06686



CHEMICAL LABORATORY REPORT

CHEMICAL ANALYSIS OF WATER

DATE: February 17, 2012

TO: James Boles
FROM: GT Analytical

SAMPLE SOURCE: Los Alamos #161
DATE SAMPLED: 2/10/2012
DATE RECEIVED: 2/14/2012
DATE ANALYZED:  2/14/12 to 2/16/12
ANALYST: MT

pH (Lab): 8.29
Total Hardness (as CaCO3): mg/l 79

Calcium (as CaCO3): mg/l 56

Magnesium (as CaCO3): mg/l 23

Total Alkalinity (as CaCO3): mg/l 1,022

Chloride: mg/l 3,956

Sulfate: mg/l 56

Boron: mg/l 12

Conductivity (mmhos/cm @ 25 C): 12.7

Resistivity (ohm meter @ 25 C): 0.787

Specific Gravity @ 60 F: 1.0014

Silicon (AA): mg/l 32.4

Silica (SiO2) by Calc. mg/l 69.3

Barium (AA): mg/l 1.6

Iron (AA): mg/l 0.1

Potassium (AA): mg/l 38.4

Strontium (AA): mg/l 2.0

ND=Non Detected

RADICALS -
ANIONS

(meq/L) (mg/L)

Bicarbonate HC03 20.44 1247

Sulfate SO4 1.17 56

Chloride Cl 111.59 3956

Borate B4O7 0.54 42

TOTAL 134 5,301

CATIONS
(meq/L) (mg/L)

Calcium Ca 1.11 22

Magnesium Mg 0.47 6

Barium Ba 0.02 2

Silicon Si 1.15 32

Potassium K 0.98 38

Strontium Sr 0.02 2

Sodium Na 129.98 2988

TOTAL 133.74 3,091

Total Dissolved Solids (by calculation): 8,391
Total Dissolved Solids (by evaporation): 8,030

All results are expressed in mg/l where indicated.

 
cc: D06687









































 
Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 15-May-15 12:21 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1502093

02 June 2015

Project Manager

Ankita Kashyap

Phil Hosch

6085 Cat Canyon Road

Santa Maria, CA 93454

RE: Gato Ridge Tognazzini

ERG Operating Company, LLC

307 Roemer Way, Suite 300, Santa Maria, CA 93454

TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1502093-01

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

3300 54 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 3300 mg/L SM 2320B 10

Bromide, Br-1
15 0.19 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 68 mg/L SM 2340B 10

Chloride, Cl-1 3100 87 EPA 300.0 100 Salinity, as NaCl 5600 mg/L Calculation 1
Fluoride, F-1

2.3 0.12 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

15 0.31 EPA 300.0 2.0 Stability Index (Langelier) 0.57 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) 1.37 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
1 0.015 EPA 6010B 0.020 Conductivity (Measured) 14000 umhos/cm 2510 B 2.0

Boron, B+3
6.7 1.8 EPA 6010B 0.50 Resistivity 71 Ohm∙cm Calculation 2.0

Calcium, Ca+2
15 0.75 EPA 6010B 1.0 Specific Gravity (60°F/60°F) 1.0075 Unitless

Iron, Fe+3
ND 0 EPA 6010B 0.050 Ionic strength 0.15 mol/L Calculation

Magnesium, Mg+2
7.6 0.63 EPA 6010B 0.25 pH @ 25°C 7.71 pH Units 9040B 0.10

Manganese, Mn+2
ND 0 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
38 0.97 EPA 6010B 5.0 Total Diss. Solids (TDS Calc) 10010 mg/L Calculation 10

Sodium, Na+1
3500 150 EPA 6010B 25 Total Diss Solids @180oC 9960 mg/L 2540C 10

Strontium, Sr+2
1.7 0.039 EPA 6010B 0.050 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 8.7 % 0-5%

Lithium, Li ND 0 EPA 6010B 0.025
Silica, as SiO2 33 1.10 EPA 6010B 1.1

Sodium, Na+1
2200 96 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

[none]

Tog 51ERG Operating Company, LLC

Gato Ridge Tognazzini

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

Tog 51 1502093-01 14-May-15 14:00 15-May-15 12:21Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Tog 51
1502093-01 (Water)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D4052/5002

1.0075 B5E0502 18-May-15 18-May-15Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.71 B5E0453 15-May-15 15-May-15pH Units 1pH @ 25 C 0.10 HT-pH

SM 2320B2700 B5E0535 19-May-15 20-May-15mg/L "Total Alkalinity, CaCO3 10
"2700 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B14000 B5E0454 15-May-15 15-May-15umhos/cm "Specific Conductance (EC) @ 25 C 2.0
SM 2510B71 " " "Ohm-cm "Resistivity @ 25 C 2.0

2540C9960 B5E0441 15-May-15 15-May-15mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0

EPA 300.015 B5E0445 15-May-15 15-May-15mg/L 5Bromide 2.0
"3100 " " 18-May-15" 250Chloride 100
"2.3 " " 15-May-15" 5Fluoride 2.0

ND "" "" ""Nitrate as NO3 9.0 R-06

ND "" "" ""Nitrite as NO2 6.6 R-06

"15 " " "" "Sulfate 2.0

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B1.0 B5E0563 20-May-15 21-May-15mg/L 1Barium 0.020
"6.7 " " 20-May-15" 5Boron 0.50
"15 " " "" "Calcium 1.0

Calculation68 B5E0608 21-May-15 21-May-15" 1Hardness as CaCO3 10
ND EPA 6010B20-May-15 21-May-15" B5E0563"Iron 0.050
ND "" "" ""Lithium 0.025

"7.6 " " 20-May-15" 5Magnesium 0.25
ND "" 21-May-15" "1Manganese 0.010

"38 " " 20-May-15" 5Potassium 5.0
"33 " " "" "Silica (SiO2) 1.1

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Tog 51
1502093-01 (Water)

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B3500 B5E0563 20-May-15 21-May-15mg/L 25Sodium 25
"1.7 " " 20-May-15" 5Strontium 0.050

ND "" 21-May-15" "1Zinc 0.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

ASTM/GPA/UOP/CARB Method - Quality Control

Batch B5E0502 - ASTM Method Prep by volume

LCS (B5E0502-BS1) Prepared & Analyzed: 18-May-15
Specific Gravity @ 60/60°F Unitless0.9998 94-106

LCS (B5E0502-BS2) Prepared & Analyzed: 18-May-15
Specific Gravity @ 60/60°F Unitless0.7834 0.784 94-106100

Duplicate (B5E0502-DUP1) Prepared & Analyzed: 18-May-15Source: 1502090-01
Specific Gravity @ 60/60°F Unitless1.0012 1.0012 0.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch B5E0441 - 2540 C TDS Prep

Blank (B5E0441-BLK1) Prepared & Analyzed: 15-May-15
Total Dissolved Solids mg/LND 10

LCS (B5E0441-BS1) Prepared & Analyzed: 15-May-15
Total Dissolved Solids mg/L1020 10 1000 75-125102

LCS Dup (B5E0441-BSD1) Prepared & Analyzed: 15-May-15
Total Dissolved Solids mg/L1030 10 1000 1075-125103 0.585

Duplicate (B5E0441-DUP1) Prepared & Analyzed: 15-May-15Source: 1502004-01
Total Dissolved Solids mg/L18600 10 18700 100.214

Duplicate (B5E0441-DUP2) Prepared & Analyzed: 15-May-15Source: 1502093-01
Total Dissolved Solids mg/L10100 10 9960 101.79

Batch B5E0453 - EPA 9040B pH Prep

LCS (B5E0453-BS1) Prepared & Analyzed: 15-May-15
pH @ 25 C pH Units4.01 0.10 4.00 90-110100

LCS (B5E0453-BS2) Prepared & Analyzed: 15-May-15
pH @ 25 C pH Units7.01 0.10 7.00 90-110100

LCS (B5E0453-BS3) Prepared & Analyzed: 15-May-15
pH @ 25 C pH Units10.04 0.10 10.0 90-110100

Duplicate (B5E0453-DUP1) Prepared & Analyzed: 15-May-15Source: 1502082-01
pH @ 25 C pH Units7.54 0.10 7.54 100.00

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch B5E0454 - SM 2510B Prep

Blank (B5E0454-BLK1) Prepared & Analyzed: 15-May-15
Specific Conductance (EC) @ 25 C umhos/cmND 2.0

Resistivity @ 25 C Ohm-cmND 2.0

LCS (B5E0454-BS1) Prepared & Analyzed: 15-May-15
Specific Conductance (EC) @ 25 C umhos/cm99.0 2.0 99.9 75-12599.1

Resistivity @ 25 C Ohm-cm10100 2.0 10000 80-120101

LCS (B5E0454-BS2) Prepared & Analyzed: 15-May-15
Specific Conductance (EC) @ 25 C umhos/cm100000 2.0 99800 75-125100

Resistivity @ 25 C Ohm-cm10.0 2.0 10.0 80-120100

Duplicate (B5E0454-DUP1) Prepared & Analyzed: 15-May-15Source: 1502090-01
Resistivity @ 25 C Ohm-cm406 2.0 406 200.00

Specific Conductance (EC) @ 25 C umhos/cm2460 2.0 2460 200.162

Batch B5E0535 - EPA 2320B Alkalinity Prep

Blank (B5E0535-BLK1) Prepared: 19-May-15 Analyzed: 20-May-15
Total Alkalinity, CaCO3 mg/LND 10

Bicarbonate, CaCO3 "ND 10

Carbonate, CaCO3 "ND 10

Hydroxide, CaCO3 "ND 10

LCS (B5E0535-BS1) Prepared: 19-May-15 Analyzed: 20-May-15
Total Alkalinity, CaCO3 mg/L2100 10 2500 80-12084.2

Bicarbonate, CaCO3 "ND 10 0.00 80-120

Carbonate, CaCO3 "2100 10 2500 80-12084.1

Hydroxide, CaCO3 "ND 10 0.00 80-120

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
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FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch B5E0535 - EPA 2320B Alkalinity Prep

Duplicate (B5E0535-DUP1) Prepared: 19-May-15 Analyzed: 20-May-15Source: 1502090-01
Total Alkalinity, CaCO3 mg/L432 10 437 201.15

Bicarbonate, CaCO3 "432 10 437 201.15

Carbonate, CaCO3 "ND 10 ND 20

Hydroxide, CaCO3 "ND 10 ND 20

Duplicate (B5E0535-DUP2) Prepared: 19-May-15 Analyzed: 20-May-15Source: 1502129-01
Total Alkalinity, CaCO3 mg/L1180 10 1180 200.424

Bicarbonate, CaCO3 "1180 10 1180 200.424

Carbonate, CaCO3 "ND 10 ND 20

Hydroxide, CaCO3 "ND 10 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch B5E0445 - EPA 300.0/300.1 Anions Prep

Blank (B5E0445-BLK1) Prepared & Analyzed: 15-May-15
Bromide mg/LND 0.40

Nitrate as NO3 "ND 1.8

Chloride "ND 0.40

Fluoride "ND 0.40

Nitrite as NO2 "ND 1.3

Sulfate "ND 0.40

LCS (B5E0445-BS1) Prepared & Analyzed: 15-May-15
Bromide mg/L4.64 0.40 5.00 90-11092.7

Nitrate as NO3 "20.7 1.8 22.2 90-11093.5

Chloride "4.53 0.40 5.00 90-11090.6

Fluoride "4.97 0.40 5.00 90-11099.4

Nitrite as NO2 "15.7 1.3 16.4 90-11095.6

Sulfate "4.62 0.40 5.00 90-11092.4

LCS Dup (B5E0445-BSD1) Prepared & Analyzed: 15-May-15
Bromide mg/L4.71 0.40 5.00 2090-11094.3 1.65

Nitrate as NO3 "20.9 1.8 22.2 2090-11094.4 0.957

Chloride "4.66 0.40 5.00 2090-11093.1 2.79

Fluoride "4.66 0.40 5.00 2090-11093.2 6.42

Nitrite as NO2 "16.0 1.3 16.4 2090-11097.5 1.96

Sulfate "4.65 0.40 5.00 2090-11092.9 0.626

Duplicate (B5E0445-DUP1) Prepared & Analyzed: 15-May-15Source: 1502090-04
Bromide mg/L0.405 0.40 0.398 201.74

Nitrate as NO3 "2.59 1.8 2.58 200.513

Fluoride "0.757 0.40 0.726 204.18

Nitrite as NO2 "0.709 1.3 0.690 202.82

Sulfate "20.5 0.40 20.6 200.0584

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 9 of 14

307 Roemer Way, Suite 300, Santa Maria, CA 93454
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch B5E0445 - EPA 300.0/300.1 Anions Prep

Duplicate (B5E0445-DUP2) Prepared & Analyzed: 15-May-15Source: 1502090-04RE1
Chloride mg/L92.9 20 93.6 200.751

Matrix Spike (B5E0445-MS1) Prepared & Analyzed: 15-May-15Source: 1502090-04
Nitrate as NO3 mg/L23.8 1.9 23.3 2.58 80-12091.0

Bromide "5.04 0.42 5.26 0.398 80-12088.3

Fluoride "5.85 0.42 5.26 0.726 80-12097.4

Nitrite as NO2 "16.3 1.4 17.3 0.690 80-12090.1

Sulfate "25.9 0.42 5.26 20.6 80-120102

Matrix Spike (B5E0445-MS2) Prepared & Analyzed: 15-May-15Source: 1502090-04RE1
Chloride mg/L322 21 263 93.6 80-12086.8

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B5E0563 - EPA 3010A

Blank (B5E0563-BLK1) Prepared & Analyzed: 20-May-15
Boron mg/LND 0.10

Calcium "ND 0.20

Iron "ND 0.050

Lithium "ND 0.025

Magnesium "ND 0.050

Manganese "ND 0.010

Potassium "ND 1.0

Silica (SiO2) "ND 0.21

Sodium "ND 1.0

Strontium "ND 0.010

Blank (B5E0563-BLK2) Prepared: 20-May-15 Analyzed: 21-May-15
Barium mg/LND 0.020

Zinc "ND 0.050

LCS (B5E0563-BS1) Prepared & Analyzed: 20-May-15
Boron mg/L1.85 0.10 2.00 80-12092.3

Calcium "10.3 0.20 10.0 80-120103

Iron "10.4 0.050 10.0 80-120104

Lithium "2.21 0.025 2.00 80-120110

Magnesium "11.0 0.050 10.0 80-120110

Manganese "10.6 0.010 10.0 80-120106

Potassium "10.9 1.0 10.0 80-120109

Silica (SiO2) "3.98 0.21 4.28 80-12093.1

Sodium "11.3 1.0 10.0 80-120113

Strontium "2.23 0.010 2.00 80-120112

LCS (B5E0563-BS2) Prepared: 20-May-15 Analyzed: 21-May-15
Barium mg/L2.13 0.020 2.00 80-120107

Zinc "2.18 0.050 2.00 80-120109

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B5E0563 - EPA 3010A

LCS Dup (B5E0563-BSD1) Prepared & Analyzed: 20-May-15
Boron mg/L1.69 0.10 2.00 2080-12084.3 9.06

Calcium "10.1 0.20 10.0 2080-120101 2.16

Iron "10.2 0.050 10.0 2080-120102 2.24

Lithium "2.16 0.025 2.00 2080-120108 2.29

Magnesium "10.8 0.050 10.0 2080-120108 1.75

Manganese "10.3 0.010 10.0 2080-120103 2.11

Potassium "10.6 1.0 10.0 2080-120106 2.79

Silica (SiO2) "3.48 0.21 4.28 2080-12081.4 13.4

Sodium "11.1 1.0 10.0 2080-120111 1.88

Strontium "2.19 0.010 2.00 2080-120110 1.85

LCS Dup (B5E0563-BSD2) Prepared: 20-May-15 Analyzed: 21-May-15
Barium mg/L2.11 0.020 2.00 2080-120106 0.989

Zinc "2.13 0.050 2.00 2080-120106 2.18

Duplicate (B5E0563-DUP1) Prepared & Analyzed: 20-May-15Source: 1502090-01
Boron mg/L3.37 0.50 3.08 209.06

Calcium "67.6 1.0 63.6 206.09

Iron "20.2 0.25 16.2 20 QR-0422.1

Lithium "0.342 0.12 0.325 205.24

Magnesium "26.1 0.25 24.3 207.23

Manganese "0.535 0.050 0.480 2010.7

Potassium "22.0 5.0 20.4 207.63

Silica (SiO2) "80.7 1.1 73.6 209.30

Sodium "439 5.0 412 206.24

Strontium "0.854 0.050 0.792 207.53

Duplicate (B5E0563-DUP2) Prepared: 20-May-15 Analyzed: 21-May-15Source: 1502090-01
Barium mg/L0.0354 0.020 0.0316 2011.3

Zinc "0.303 0.050 0.282 207.26

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B5E0563 - EPA 3010A

Matrix Spike (B5E0563-MS1) Prepared & Analyzed: 20-May-15Source: 1502090-01
Boron mg/L5.05 0.50 2.00 3.08 71-13498.7

Calcium "76.4 1.0 10.0 63.6 82-128127

Iron "27.3 0.25 10.0 16.2 88-120111

Lithium "2.51 0.12 2.00 0.325 57-156109

Magnesium "37.0 0.25 10.0 24.3 QM-0783-123128

Manganese "10.9 0.050 10.0 0.480 74-131104

Potassium "32.6 5.0 10.0 20.4 73-141123

Silica (SiO2) "71.5 1.1 4.28 73.6 QM-4X20-191NR

Sodium "437 5.0 10.0 412 QM-4X75-125243

Strontium "3.03 0.050 2.00 0.792 67-142112

Matrix Spike (B5E0563-MS2) Prepared: 20-May-15 Analyzed: 21-May-15Source: 1502090-01
Barium mg/L2.02 0.020 2.00 0.0316 76-13699.2

Zinc "2.40 0.050 2.00 0.282 88-123106

Batch B5E0608 - EPA 200.7

Blank (B5E0608-BLK1) Prepared & Analyzed: 21-May-15
Hardness as CaCO3 mg/LND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road [none]

Phil Hosch

Gato Ridge Tognazzini

02-Jun-15 11:11Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Notes and Definitions 

R-06 The Reporting Limit has been raised to account for the presence of high levels of analytes.

QR-04 The RPD exceeded the QC control limits.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable LCS and/or 
LCSD recovery and/or RPD values.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance CHAIN OF CUSTODY 
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# 
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Wlncorrect containers for analysis requested Cl Container label(s) NOT consistent with COC 
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Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 26-Sep-14 13:30 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1404465

10 October 2014

Project Manager

Meredith Sprister

Loren Maly

6085 Cat Canyon Road

Santa Maria, CA 93454

RE: Recruit Water Plant

ERG Operating Company, LLC

307 Roemer Way, Suite 300, Santa Maria, CA 93454

TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1404465-01

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

4500 74 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 4500 mg/L SM 2320B 10

Bromide, Br-1
30 0.38 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 220 mg/L SM 2340B 10

Chloride, Cl-1 11000 310 EPA 300.0 200 Salinity, as NaCl 20000 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

280 5.8 EPA 300.0 8.0 Stability Index (Langelier) 0.75 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) 0.36 ASTM D4582

Nitrate, NO3
-1

17 0.27 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.98 0.014 EPA 6010B 0.10 Conductivity (Measured) 42000 umhos/cm 2510 B 2.0

Boron, B+3
14 3.9 EPA 6010B 0.50 Resistivity 24 Ohm∙cm Calculation 2.0

Calcium, Ca+2
30 1.5 EPA 6010B 1.0 Specific Gravity (60°F/60°F) 1.0194 Unitless

Iron, Fe+3
0.38 0.02 EPA 6010B 0.25 Ionic strength 0.4 mol/L Calculation

Magnesium, Mg+2
36 3 EPA 6010B 0.25 pH @ 25°C 7.54 pH Units 9040B 0.100

Manganese, Mn+2
ND 0 EPA 6010B 0.050 Temperature 25.0 °C SM 2550B

Potassium, K+1
130 3.3 EPA 6010B 5.0 Total Diss. Solids (TDS Calc) 25000 mg/L Calculation 10

Sodium, Na+1
8800 380 EPA 6010B 25 Total Diss Solids @180oC 29000 mg/L 2540C 10

Strontium, Sr+2
4.5 0.1 EPA 6010B 0.050 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.25 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 0.07 % 0-5%

Lithium, Li 0.22 0.032 EPA 6010B 0.12
Silica, as SiO2 54 1.80 EPA 6010B 1.1

Sodium, Na+1
7800 340 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D-4052/5002

GEOCHEM SUMMARY

Recruit Biocide/Silica

WH LCERG Operating Company, LLC

Recruit Water Plant

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road Recruit Biocide/Silica

Loren Maly

Recruit Water Plant

10-Oct-14 17:08Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

WH LC 1404465-01 26-Sep-14 10:00 26-Sep-14 13:30Water

Unicell In 1404465-02 26-Sep-14 00:00 26-Sep-14 13:30Water

T-104 1404465-03 26-Sep-14 00:00 26-Sep-14 13:30Water

T-106 1404465-04 26-Sep-14 00:00 26-Sep-14 13:30Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road Recruit Biocide/Silica

Loren Maly

Recruit Water Plant

10-Oct-14 17:08Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

WH LC
1404465-01 (Water)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D-4052/5002

1.0194 B4J0021 01-Oct-14 01-Oct-14Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.54 B4I0930 26-Sep-14 26-Sep-14pH Units 1pH @ 25 C 0.10 HT-pH

SM 2320B3700 B4I0937 26-Sep-14 26-Sep-14mg/L "Total Alkalinity, CaCO3 10
"3700 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B42000 B4I0932 26-Sep-14 26-Sep-14umhos/cm "Specific Conductance (EC) @ 25 C 2.0
SM2510B24 " " "Ohm-cm "Resistivity @ 25 C 2.0

2540C29000 B4I0890 26-Sep-14 29-Sep-14mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0

EPA 300.030 B4I0894 26-Sep-14 26-Sep-14mg/L 5Bromide 2.0
"11000 " " 26-Sep-14" 500Chloride 200

ND "" 26-Sep-14" "5Fluoride 2.0 R-06

"17 " " "" "Nitrate as NO3 9.0
ND "" "" ""Nitrite as NO2 6.6 R-06

"280 " " 26-Sep-14" 20Sulfate 8.0

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B0.98 B4I0935 26-Sep-14 29-Sep-14mg/L 5Barium 0.10
"14 " " "" "Boron 0.50
"30 " " "" "Calcium 1.0

Calculation220 B4I0988 29-Sep-14 29-Sep-14" 1Hardness as CaCO3 10
EPA 6010B0.38 B4I0935 26-Sep-14 29-Sep-14" 5Iron 0.25

"0.22 " " "" "Lithium 0.12
"36 " " "" "Magnesium 0.25

ND "" "" ""Manganese 0.050 R-05

"130 " " "" "Potassium 5.0
"54 " " "" "Silica (SiO2) 1.1

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road Recruit Biocide/Silica

Loren Maly

Recruit Water Plant

10-Oct-14 17:08Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

WH LC
1404465-01 (Water)

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B8800 B4I0935 26-Sep-14 29-Sep-14mg/L 25Sodium 25
"4.5 " " 29-Sep-14" 5Strontium 0.050

ND "" "" ""Zinc 0.25 R-05

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Unicell In
1404465-02 (Water)

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B190 B4J0358 10-Oct-14 10-Oct-14mg/L 5Silica (SiO2) 5.4

Miscellaneous Physical/Conventional Chemistry Parameters

Nalco 
CS13022-01

50 B4I0992 29-Sep-14 29-Sep-14ppm 1EC6016A Residual 0.50

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

T-104
1404465-03 (Water)

Oilfield Environmental and Compliance

Miscellaneous Physical/Conventional Chemistry Parameters

Nalco 
CS13022-01

31 B4I0992 29-Sep-14 29-Sep-14ppm 1EC6016A Residual 0.50

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road Recruit Biocide/Silica

Loren Maly

Recruit Water Plant

10-Oct-14 17:08Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

T-106
1404465-04 (Water)

Oilfield Environmental and Compliance

Miscellaneous Physical/Conventional Chemistry Parameters

Nalco 
CS13022-01

15 B4I0992 29-Sep-14 29-Sep-14ppm 1EC6016A Residual 0.50

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road Recruit Biocide/Silica

Loren Maly

Recruit Water Plant

10-Oct-14 17:08Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch B4I0890 - 2540 C TDS Prep

Blank (B4I0890-BLK1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14
Total Dissolved Solids mg/LND 10

LCS (B4I0890-BS1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14
Total Dissolved Solids mg/L1100 10 1000 75-125113

LCS Dup (B4I0890-BSD1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14
Total Dissolved Solids mg/L1100 10 1000 1075-125112 0.710

Duplicate (B4I0890-DUP1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14Source: 1404440-01
Total Dissolved Solids mg/L4500 10 4200 106.93

Duplicate (B4I0890-DUP2) Prepared: 26-Sep-14 Analyzed: 29-Sep-14Source: 1404450-01
Total Dissolved Solids mg/L23000 10 24000 104.35

Batch B4I0930 - EPA 9040B pH Prep

LCS (B4I0930-BS1) Prepared & Analyzed: 26-Sep-14
pH @ 25 C pH Units3.91 0.10 4.00 90-11097.8

LCS (B4I0930-BS2) Prepared & Analyzed: 26-Sep-14
pH @ 25 C pH Units6.96 0.10 7.00 90-11099.4

LCS (B4I0930-BS3) Prepared & Analyzed: 26-Sep-14
pH @ 25 C pH Units10.02 0.10 10.0 90-110100

Duplicate (B4I0930-DUP1) Prepared & Analyzed: 26-Sep-14Source: 1404465-01
pH @ 25 C pH Units7.56 0.10 7.54 100.265

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 6 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road Recruit Biocide/Silica

Loren Maly

Recruit Water Plant

10-Oct-14 17:08Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch B4I0932 - SM 2510B Prep

Blank (B4I0932-BLK1) Prepared & Analyzed: 26-Sep-14
Specific Conductance (EC) @ 25 C umhos/cmND 2.0

Resistivity @ 25 C Ohm-cmND 2.0

LCS (B4I0932-BS1) Prepared & Analyzed: 26-Sep-14
Specific Conductance (EC) @ 25 C umhos/cm104 2.0 99.9 75-125104

Resistivity @ 25 C Ohm-cm9590 2.0 10000 80-12095.9

LCS (B4I0932-BS2) Prepared & Analyzed: 26-Sep-14
Specific Conductance (EC) @ 25 C umhos/cm102000 2.0 99800 75-125102

Resistivity @ 25 C Ohm-cm9.83 2.0 10.0 80-12098.3

Duplicate (B4I0932-DUP1) Prepared & Analyzed: 26-Sep-14Source: 1404450-01
Resistivity @ 25 C Ohm-cm28.2 2.0 28.3 200.354

Specific Conductance (EC) @ 25 C umhos/cm35500 2.0 35300 200.565

Batch B4I0937 - EPA 2320B Alkalinity Prep

Blank (B4I0937-BLK1) Prepared & Analyzed: 26-Sep-14
Total Alkalinity, CaCO3 mg/LND 10

Bicarbonate, CaCO3 "ND 10

Carbonate, CaCO3 "ND 10

Hydroxide, CaCO3 "ND 10

LCS (B4I0937-BS1) Prepared & Analyzed: 26-Sep-14
Total Alkalinity, CaCO3 mg/L2310 10 2500 80-12092.4

Bicarbonate, CaCO3 "ND 10 80-120

Carbonate, CaCO3 "2320 10 2500 80-12092.6

Hydroxide, CaCO3 "ND 10 80-120

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch B4I0937 - EPA 2320B Alkalinity Prep

Duplicate (B4I0937-DUP1) Prepared & Analyzed: 26-Sep-14Source: 1404465-01
Total Alkalinity, CaCO3 mg/L3640 10 3650 200.494

Bicarbonate, CaCO3 "3640 10 3650 200.494

Carbonate, CaCO3 "ND 10 ND 20

Hydroxide, CaCO3 "ND 10 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch B4I0894 - EPA 300.0/300.1 Anions Prep

Blank (B4I0894-BLK1) Prepared & Analyzed: 26-Sep-14
Nitrate as NO3 mg/LND 1.8

Bromide "ND 0.40

Chloride "ND 0.40

Fluoride "ND 0.40

Nitrite as NO2 "ND 1.3

Sulfate "ND 0.40

LCS (B4I0894-BS1) Prepared & Analyzed: 26-Sep-14
Bromide mg/L4.78 0.40 5.00 90-11095.5

Nitrate as NO3 "20.5 1.8 22.2 90-11092.7

Chloride "4.76 0.40 5.00 90-11095.1

Fluoride "4.54 0.40 5.00 90-11090.8

Nitrite as NO2 "16.0 1.3 16.4 90-11097.1

Sulfate "4.85 0.40 5.00 90-11097.0

LCS Dup (B4I0894-BSD1) Prepared & Analyzed: 26-Sep-14
Bromide mg/L4.80 0.40 5.00 2090-11096.1 0.564

Nitrate as NO3 "21.5 1.8 22.2 2090-11097.2 4.74

Chloride "4.89 0.40 5.00 2090-11097.8 2.84

Fluoride "4.58 0.40 5.00 2090-11091.7 0.965

Nitrite as NO2 "16.5 1.3 16.4 2090-110100 3.32

Sulfate "4.69 0.40 5.00 2090-11093.8 3.27

Duplicate (B4I0894-DUP1) Prepared & Analyzed: 26-Sep-14Source: 1404466-02
Bromide mg/LND 0.40 ND 20

Nitrate as NO3 "245 1.8 246 200.444

Chloride "320 0.40 321 200.180

Fluoride "0.103 0.40 0.0960 207.04

Nitrite as NO2 "ND 1.3 ND 20

Sulfate "286 0.40 287 200.0593

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch B4I0894 - EPA 300.0/300.1 Anions Prep

Matrix Spike (B4I0894-MS1) Prepared & Analyzed: 26-Sep-14Source: 1404466-02
Nitrate as NO3 mg/L255 1.8 22.2 246 QM-0580-12039.8

Bromide "4.85 0.40 5.00 ND 80-12097.0

Chloride "314 0.40 5.00 321 QM-4X80-120NR

Fluoride "3.66 0.40 5.00 0.0960 QM-0580-12071.4

Nitrite as NO2 "15.2 1.3 16.4 ND 80-12092.3

Sulfate "279 0.40 5.00 287 QM-4X80-120NR

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B4I0935 - EPA 3010A

Blank (B4I0935-BLK1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14
Barium mg/LND 0.020

Boron "ND 0.10

Calcium "ND 0.20

Iron "ND 0.050

Lithium "ND 0.025

Magnesium "ND 0.050

Manganese "ND 0.010

Potassium "ND 1.0

Silica (SiO2) "ND 0.21

Sodium "ND 1.0

Strontium "ND 0.010

Zinc "ND 0.050

LCS (B4I0935-BS1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14
Barium mg/L2.13 0.020 2.00 80-120106

Boron "2.03 0.10 2.00 80-120102

Calcium "10.7 0.20 10.0 80-120107

Iron "10.6 0.050 10.0 80-120106

Lithium "2.25 0.025 2.00 80-120112

Magnesium "10.6 0.050 10.0 80-120106

Manganese "10.5 0.010 10.0 80-120105

Potassium "10.7 1.0 10.0 80-120107

Silica (SiO2) "4.43 0.21 4.28 80-120104

Sodium "10.2 1.0 10.0 80-120102

Strontium "2.13 0.010 2.00 80-120107

Zinc "2.06 0.050 2.00 80-120103

LCS Dup (B4I0935-BSD1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14
Barium mg/L2.15 0.020 2.00 2080-120108 0.981

Boron "2.01 0.10 2.00 2080-120100 1.24

Calcium "10.6 0.20 10.0 2080-120106 0.282

Iron "10.5 0.050 10.0 2080-120105 1.04

Lithium "2.24 0.025 2.00 2080-120112 0.624

Magnesium "10.6 0.050 10.0 2080-120106 0.0946

Manganese "10.3 0.010 10.0 2080-120103 1.54

Potassium "10.7 1.0 10.0 2080-120107 0.281

Silica (SiO2) "4.46 0.21 4.28 2080-120104 0.674

Sodium "9.98 1.0 10.0 2080-12099.8 1.65

Strontium "2.14 0.010 2.00 2080-120107 0.234

Zinc "2.04 0.050 2.00 2080-120102 0.731

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 11 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

ERG Operating Company, LLC

6085 Cat Canyon Road Recruit Biocide/Silica

Loren Maly

Recruit Water Plant

10-Oct-14 17:08Santa Maria CA, 93454

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B4I0935 - EPA 3010A

Duplicate (B4I0935-DUP1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14Source: 1404329-01
Barium mg/LND 0.020 ND 20

Boron "0.399 0.10 0.398 200.251

Calcium "75.4 0.20 74.1 201.78

Iron "0.228 0.050 0.218 204.40

Lithium "0.0243 0.025 0.0253 204.03

Magnesium "37.8 0.050 37.1 201.82

Manganese "0.0621 0.010 0.0633 201.91

Potassium "19.2 1.0 18.8 202.16

Sodium "183 1.0 181 201.04

Strontium "0.386 0.010 0.378 202.17

Zinc "ND 0.050 ND 20

Duplicate (B4I0935-DUP2) Prepared: 26-Sep-14 Analyzed: 29-Sep-14Source: 1404329-01RE1
Silica (SiO2) mg/L40.3 1.1 40.0 200.772

Matrix Spike (B4I0935-MS1) Prepared: 26-Sep-14 Analyzed: 29-Sep-14Source: 1404329-01
Barium mg/L2.19 0.020 2.00 ND 66-142110

Boron "2.46 0.10 2.00 0.398 72-132103

Calcium "84.8 0.20 10.0 74.1 82-120107

Iron "10.7 0.050 10.0 0.218 82-123105

Lithium "2.09 0.025 2.00 0.0253 73-129103

Magnesium "47.2 0.050 10.0 37.1 73-130101

Manganese "10.2 0.010 10.0 0.0633 77-126102

Potassium "29.9 1.0 10.0 18.8 61-145111

Sodium "190 1.0 10.0 181 75-12585.0

Strontium "2.52 0.010 2.00 0.378 74-131107

Zinc "2.08 0.050 2.00 ND 75-138104

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B4I0935 - EPA 3010A

Matrix Spike (B4I0935-MS2) Prepared: 26-Sep-14 Analyzed: 29-Sep-14Source: 1404329-01RE1
Silica (SiO2) mg/L45.7 1.1 4.28 40.0 QM-4X75-125133

Batch B4I0978 - EPA 3010A

Blank (B4I0978-BLK1) Prepared & Analyzed: 29-Sep-14
Silica (SiO2) mg/LND 0.21

LCS (B4I0978-BS1) Prepared & Analyzed: 29-Sep-14
Silica (SiO2) mg/L3.74 0.21 4.28 80-12087.4

LCS Dup (B4I0978-BSD1) Prepared & Analyzed: 29-Sep-14
Silica (SiO2) mg/L3.64 0.21 4.28 2080-12085.0 2.84

Duplicate (B4I0978-DUP1) Prepared & Analyzed: 29-Sep-14Source: 1404440-03
Silica (SiO2) mg/L9.00 0.21 8.77 202.53

Matrix Spike (B4I0978-MS1) Prepared & Analyzed: 29-Sep-14Source: 1404440-03
Silica (SiO2) mg/L12.6 0.21 4.28 8.77 75-12589.7

Batch B4I0988 - EPA 3010A

Blank (B4I0988-BLK1) Prepared & Analyzed: 29-Sep-14
Hardness as CaCO3 mg/LND 10

Batch B4J0358 - EPA 3010A

Blank (B4J0358-BLK1) Prepared & Analyzed: 10-Oct-14
Silica (SiO2) mg/LND 0.21

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B4J0358 - EPA 3010A

LCS (B4J0358-BS1) Prepared & Analyzed: 10-Oct-14
Silica (SiO2) mg/L3.74 0.21 4.28 80-12087.4

LCS Dup (B4J0358-BSD1) Prepared & Analyzed: 10-Oct-14
Silica (SiO2) mg/L3.70 0.21 4.28 2080-12086.5 1.09

Duplicate (B4J0358-DUP1) Prepared & Analyzed: 10-Oct-14Source: 1404680-01
Silica (SiO2) mg/L10.8 0.21 10.6 202.60

Matrix Spike (B4J0358-MS1) Prepared & Analyzed: 10-Oct-14Source: 1404680-01
Silica (SiO2) mg/L13.9 0.21 4.28 10.6 75-12578.7

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Miscellaneous Physical/Conventional Chemistry Parameters - Quality Control

Batch B4I0992 - NONE

Blank (B4I0992-BLK1) Prepared & Analyzed: 29-Sep-14
EC6016A Residual ppmND 0.50

Duplicate (B4I0992-DUP1) Prepared & Analyzed: 29-Sep-14Source: 1404465-04
EC6016A Residual ppm15.5 0.50 15.3 2001.30

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Notes and Definitions 

R-06 The Reporting Limit has been raised to account for the presence of high levels of analytes.

R-05 The sample was diluted due to the presence of high levels of non-target analytes resulting in elevated reporting limits.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD due to matrix interference. The LCS and/or LCSD were 
within acceptance limits showing that the laboratory is in control and the data is acceptable.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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CHEMICAL LABORATORY REPORT

CHEMICAL ANALYSIS OF WATER

DATE: August 9, 2013

TO: John Towne
FROM: GT Analytical

SAMPLE SOURCE: Cat Canyon 2
DATE SAMPLED: ?
DATE RECEIVED: 7/31/2013
DATE ANALYZED:  8/2/13 to 8/8/13
ANALYST: MT/DST

pH (Lab): 7.79
Total Hardness (as CaCO3): mg/l 131

Calcium (as CaCO3): mg/l 80

Magnesium (as CaCO3): mg/l 51

Total Alkalinity (as CaCO3): mg/l 261

Chloride: mg/l 6,520

Sulfate: mg/l 225

Boron: mg/l 1.3

Conductivity (mmhos/cm @ 25 C): 22.6

Resistivity (ohm meter @ 25 C): 0.443

Specific Gravity @ 60 F: 1.0032

Silicon (AA): mg/l 33.6

Silica (SiO2) by Calc. mg/l 71.9

Barium (AA): mg/l 2.37

Iron (AA): mg/l 1,855.72
ND=Non Detected

RADICALS -
ANIONS

(meq/L) (mg/L)

Bicarbonate HC03 5.22 318

Sulfate SO4 4.69 225

Chloride Cl 183.92 6520

Borate B4O7 0.06 4

TOTAL 194 7,068

CATIONS
(meq/L) (mg/L)

Calcium Ca 1.60 32

Magnesium Mg 1.01 12

Barium Ba 0.03 2

Silicon Si 1.20 34

Sodium Na 190.04 4369

TOTAL 193.89 4,449

Total Dissolved Solids (by calculation): mg/l 11,517
Total Dissolved Solids (by evaporation): mg/l 13,550

All results are expressed in mg/l where indicated.

 
cc: D08340



CHEMICAL LABORATORY REPORT

CHEMICAL ANALYSIS OF WATER

DATE: August 9, 2013

TO: John Towne
FROM: GT Analytical

SAMPLE SOURCE: Cat Canyon 10
DATE SAMPLED: ?
DATE RECEIVED: 7/31/2013
DATE ANALYZED:  8/2/13 to 8/8/13
ANALYST: MT/DST

pH (Lab): 8.33
Total Hardness (as CaCO3): mg/l 129

Calcium (as CaCO3): mg/l 32

Magnesium (as CaCO3): mg/l 97

Total Alkalinity (as CaCO3): mg/l 712

Chloride: mg/l 5,900

Sulfate: mg/l 75

Boron: mg/l 6.0

Conductivity (mmhos/cm @ 25 C): 18.71

Resistivity (ohm meter @ 25 C): 0.534

Specific Gravity @ 60 F: 1.0001

Silicon (AA): mg/l 41.5

Silica (SiO2) by Calc. mg/l 88.8

Barium (AA): mg/l 1.97

Iron (AA): mg/l 1,012.95
ND=Non Detected

RADICALS -
ANIONS

(meq/L) (mg/L)

Bicarbonate HC03 14.24 869

Sulfate SO4 1.56 75

Chloride Cl 166.43 5900

Borate B4O7 0.28 21

TOTAL 183 6,865

CATIONS
(meq/L) (mg/L)

Calcium Ca 0.64 13

Magnesium Mg 1.94 24

Barium Ba 0.03 2

Silicon Si 1.48 42

Sodium Na 178.42 4102

TOTAL 182.51 4,182

Total Dissolved Solids (by calculation): mg/l 11,047
Total Dissolved Solids (by evaporation): mg/l 10,720

All results are expressed in mg/l where indicated.

 
cc: D08348







O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1701934-03

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

1600 26 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 1600 mg/L SM 2320B 10

Bromide, Br-1
28 0.35 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 690 mg/L SM 2340B 10

Chloride, Cl-1 4700 130 EPA 300.0 200 Salinity, as NaCl 8500 mg/L Calculation 1

Fluoride, F-1
2.6 0.14 EPA 300.0 2.0

Hydroxide, OH-1
ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

95 2 EPA 300.0 2.0 Stability Index (Langelier) 0.86 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) 0.05 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.73 0.011 EPA 6010B 0.010 Conductivity (Measured) 17000 umhos/cm SM 2510B 2.0

Boron, B+3
37 10 EPA 6010B 0.10 Resistivity 59 Ohm·cm Calculation 2.0

Calcium, Ca+2
130 6.5 EPA 6010B 0.10 Specific Gravity (60°F/60°F) 1.0082 Unitless

Iron, Fe+3
0.51 0.027 EPA 6010B 0.050 Ionic strength 0.18 mol/L Calculation

Magnesium, Mg+2
92 7.6 EPA 6010B 0.050 pH @ 25°C 7.41 pH Units 9040B 0.10

Manganese, Mn+2
0.13 0.0047 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
190 4.9 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 10000 mg/L Calculation 10

Sodium, Na+1
3200 140 EPA 6010B 25 Total Diss Solids @180oC 11000 mg/L SM 2540C 10

Strontium, Sr+2
2.6 0.059 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 0.75 % 0-5%

Lithium, Li 3.7 0.53 EPA 6010B 0.025

Silica, as SiO2 170 5.70 EPA 6010B 11

Sodium, Na+1
3300 150 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Tunnel & 4-Deer Geochems

506Vaquero - Hermosa Rd, Bakersfield

Vaquero

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1701934-04

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

1500 24 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 1500 mg/L SM 2320B 10

Bromide, Br-1
5.6 0.07 EPA 300.0 0.80

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 250 mg/L SM 2340B 10

Chloride, Cl-1 1900 54 EPA 300.0 80 Salinity, as NaCl 3400 mg/L Calculation 1

Fluoride, F-1
ND 0 EPA 300.0 0.80

Hydroxide, OH-1
ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

170 3.5 EPA 300.0 80 Stability Index (Langelier) 0.60 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 2.6 Stability Index (Stiff & Davis) 0.22 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 3.6

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.28 0.0041 EPA 6010B 0.010 Conductivity (Measured) 8800 umhos/cm SM 2510B 2.0

Boron, B+3
31 8.5 EPA 6010B 0.10 Resistivity 110 Ohm·cm Calculation 2.0

Calcium, Ca+2
53 2.6 EPA 6010B 0.10 Specific Gravity (60°F/60°F) 1.0046 Unitless

Iron, Fe+3
7.8 0.42 EPA 6010B 0.050 Ionic strength 0.095 mol/L Calculation

Magnesium, Mg+2
29 2.4 EPA 6010B 0.050 pH @ 25°C 7.47 pH Units 9040B 0.10

Manganese, Mn+2
0.25 0.0091 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
120 3.1 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 5400 mg/L Calculation 10

Sodium, Na+1
1500 65 EPA 6010B 25 Total Diss Solids @180oC 5400 mg/L SM 2540C 10

Strontium, Sr+2
0.87 0.02 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
0.082 0.0025 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 4.6 % 0-5%

Lithium, Li 1.8 0.26 EPA 6010B 0.025

Silica, as SiO2 190 6.30 EPA 6010B 11

Sodium, Na+1
1400 59 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Tunnel & 4-Deer Geochems

S11Vaquero - Hermosa Rd, Bakersfield

Vaquero

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1701934-05

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

2100 34 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 2100 mg/L SM 2320B 10

Bromide, Br-1
8 0.1 EPA 300.0 0.80

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 540 mg/L SM 2340B 10

Chloride, Cl-1 2500 71 EPA 300.0 40 Salinity, as NaCl 4500 mg/L Calculation 1

Fluoride, F-1
ND 0 EPA 300.0 0.80

Hydroxide, OH-1
ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

24 0.5 EPA 300.0 0.80 Stability Index (Langelier) 0.79 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 2.6 Stability Index (Stiff & Davis) -0.66 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 3.6

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.57 0.0083 EPA 6010B 0.010 Conductivity (Measured) 10000 umhos/cm SM 2510B 2.0

Boron, B+3
37 10 EPA 6010B 0.10 Resistivity 98 Ohm·cm Calculation 2.0

Calcium, Ca+2
100 5 EPA 6010B 0.10 Specific Gravity (60°F/60°F) 1.0054 Unitless

Iron, Fe+3
1.6 0.086 EPA 6010B 0.050 Ionic strength 0.12 mol/L Calculation

Magnesium, Mg+2
71 5.8 EPA 6010B 0.050 pH @ 25°C 7.27 pH Units 9040B 0.10

Manganese, Mn+2
0.11 0.004 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
110 2.8 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 6800 mg/L Calculation 10

Sodium, Na+1
1800 78 EPA 6010B 25 Total Diss Solids @180oC 6400 mg/L SM 2540C 10

Strontium, Sr+2
2 0.046 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 0.92 % 0-5%

Lithium, Li 2.9 0.42 EPA 6010B 0.025

Silica, as SiO2 130 4.30 EPA 6010B 11

Sodium, Na+1
1800 77 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Tunnel & 4-Deer Geochems

201Vaquero - Hermosa Rd, Bakersfield

Vaquero

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1701934-06

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

1700 28 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 1700 mg/L SM 2320B 10

Bromide, Br-1
6.6 0.083 EPA 300.0 0.80

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 350 mg/L SM 2340B 10

Chloride, Cl-1 2400 68 EPA 300.0 40 Salinity, as NaCl 4300 mg/L Calculation 1

Fluoride, F-1
ND 0 EPA 300.0 0.80

Hydroxide, OH-1
ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

33 0.69 EPA 300.0 0.80 Stability Index (Langelier) 1.00 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 2.6 Stability Index (Stiff & Davis) 1.85 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 3.6

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
1.1 0.016 EPA 6010B 0.010 Conductivity (Measured) 9400 umhos/cm SM 2510B 2.0

Boron, B+3
44 12 EPA 6010B 5.0 Resistivity 110 Ohm·cm Calculation 2.0

Calcium, Ca+2
71 3.5 EPA 6010B 0.10 Specific Gravity (60°F/60°F) 1.005 Unitless

Iron, Fe+3
0.55 0.03 EPA 6010B 0.050 Ionic strength 0.12 mol/L Calculation

Magnesium, Mg+2
43 3.5 EPA 6010B 0.050 pH @ 25°C 7.71 pH Units 9040B 0.10

Manganese, Mn+2
0.17 0.0062 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
210 5.4 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 6400 mg/L Calculation 10

Sodium, Na+1
1800 78 EPA 6010B 25 Total Diss Solids @180oC 6200 mg/L SM 2540C 10

Strontium, Sr+2
1.8 0.041 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 3 % 0-5%

Lithium, Li 2.3 0.33 EPA 6010B 0.025

Silica, as SiO2 150 5.00 EPA 6010B 11

Sodium, Na+1
1700 74 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Tunnel & 4-Deer Geochems

203Vaquero - Hermosa Rd, Bakersfield

Vaquero

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1701934-01

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

1100 18 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 1100 mg/L SM 2320B 10

Bromide, Br-1
3.3 0.041 EPA 300.0 0.40

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 260 mg/L SM 2340B 10

Chloride, Cl-1 1100 31 EPA 300.0 40 Salinity, as NaCl 2000 mg/L Calculation 1

Fluoride, F-1
0.49 0.026 EPA 300.0 0.40

Hydroxide, OH-1
ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

140 2.9 EPA 300.0 40 Stability Index (Langelier) 0.85 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 1.3 Stability Index (Stiff & Davis) 1.18 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 1.8

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.26 0.0038 EPA 6010B 0.010 Conductivity (Measured) 5400 umhos/cm SM 2510B 2.0

Boron, B+3
20 5.5 EPA 6010B 0.10 Resistivity 190 Ohm·cm Calculation 2.0

Calcium, Ca+2
79 3.9 EPA 6010B 0.10 Specific Gravity (60°F/60°F) 1.003 Unitless

Iron, Fe+3
0.33 0.018 EPA 6010B 0.050 Ionic strength 0.063 mol/L Calculation

Magnesium, Mg+2
14 1.2 EPA 6010B 0.050 pH @ 25°C 7.6 pH Units 9040B 0.10

Manganese, Mn+2
0.11 0.004 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
59 1.5 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 3600 mg/L Calculation 10

Sodium, Na+1
980 43 EPA 6010B 25 Total Diss Solids @180oC 4200 mg/L SM 2540C 10

Strontium, Sr+2
0.97 0.022 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 3 % 0-5%

Lithium, Li 1.8 0.26 EPA 6010B 0.025

Silica, as SiO2 180 6.00 EPA 6010B 11

Sodium, Na+1
780 34 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Tunnel & 4-Deer Geochems

S-3Vaquero - Hermosa Rd, Bakersfield

Vaquero

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1701934-02

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

790 13 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 790 mg/L SM 2320B 10

Bromide, Br-1
4.9 0.061 EPA 300.0 0.40

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 130 mg/L SM 2340B 10

Chloride, Cl-1 700 20 EPA 300.0 40 Salinity, as NaCl 1300 mg/L Calculation 1

Fluoride, F-1
ND 0 EPA 300.0 0.40

Hydroxide, OH-1
ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

370 7.7 EPA 300.0 40 Stability Index (Langelier) 0.86 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 1.3 Stability Index (Stiff & Davis) 3.38 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 1.8

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.18 0.0026 EPA 6010B 0.010 Conductivity (Measured) 4400 umhos/cm SM 2510B 2.0

Boron, B+3
18 5 EPA 6010B 0.10 Resistivity 230 Ohm·cm Calculation 2.0

Calcium, Ca+2
41 2 EPA 6010B 0.10 Specific Gravity (60°F/60°F) 1.0026 Unitless

Iron, Fe+3
0.24 0.013 EPA 6010B 0.050 Ionic strength 0.053 mol/L Calculation

Magnesium, Mg+2
7 0.58 EPA 6010B 0.050 pH @ 25°C 8.02 pH Units 9040B 0.10

Manganese, Mn+2
0.019 0.00069 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
46 1.2 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 2900 mg/L Calculation 10

Sodium, Na+1
850 37 EPA 6010B 25 Total Diss Solids @180oC 3600 mg/L SM 2540C 10

Strontium, Sr+2
0.48 0.011 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 0.43 % 0-5%

Lithium, Li 1.1 0.16 EPA 6010B 0.025

Silica, as SiO2 210 7.00 EPA 6010B 11

Sodium, Na+1
500 22 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Tunnel & 4-Deer Geochems

S-17Vaquero - Hermosa Rd, Bakersfield

Vaquero

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com
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OEC Sample ID: 1201565-03

Client: Client Sample ID:
Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL
Bicarbonate, HCO3

-1 490 8.1 SM 2320B 61 Alkalinity, as HCO3
-1 (Total) 490 mg/L SM 2320B 100

Bromide, Br-1 ND 0 EPA 300.0 2.0
Carbonate, CO3

-1 ND 0 SM 2320B 60 Hardness, as CaCO3 (Calc.) 1100 mg/L SM 2340B 10
Chloride, Cl-1 22000 620 EPA 300.0 800 Salinity, as NaCl 40000 mg/L Calculation 1
Fluoride, F-1 4.5 0.24 EPA 300.0 2.0
Hydroxide, OH-1 ND 0 SM 2320B 17 Calcium Carbonate Results Units Method RL
Sulfate, SO4

-2 300 6.2 EPA 300.0 40 Stability Index (Langelier) NA SM 2330B
Nitrite, NO2

-1 ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) 1.19 ASTM D4582
Nitrate, NO3

-1 ND 0 EPA 300.0 9
Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2 1.4 0.02 EPA 6010B 0.25 Conductivity (Measured) 56000 umhos/cm 2510 B 20
Boron, B+3 13 3.6 EPA 6010B 0.25 Resistivity 18 Ohm∙cm Calculation 2.0
Calcium, Ca+2 190 9.5 EPA 6010B 20 Specific Gravity (NA/60°F) 1.031 g/cc
Iron, Fe+3 3.6 0.19 EPA 6010B 0.12 Ionic strength 0.65 mol/L Calculation
Magnesium, Mg+2 150 12 EPA 6010B 2.5 pH @ 20°C 7.7 pH Units 9040B 0.10
Manganese, Mn+2 0.12 0.0044 EPA 6010B 0.025 Temperature 20 °C SM 2550B
Potassium, K+1 4500 120 EPA 6010B 1000 Total Diss. Solids (TDS Calc) 39000 mg/L Calculation 10
Sodium, Na+1 11000 480 EPA 6010B 200 Total Diss Solids @180oC 35000 mg/L 2540C 10
Strontium, Sr+2 3.9 0.089 EPA 6010B 0.025 Quality Control meq/L Units Acceptable
Zinc, Zn+2 ND 0 EPA 6010B 0.50 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance= 2 % 0-5%
Lithium, Li 0.71 0.1 EPA 6010B 0.12
Silica, as SiO2 89 3.00 EPA 6010B 0.54
Sodium, Na+1 16000 680 Calculation 1

NA = Not Applicable for this Sample
NA* = Not Analyzed
ND = Not Detected at or above the Reporting Limit (RL)

GEOCHEM SUMMARY

Water Gas and Oil Testing
S10 Well Produced WaterVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



 
Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 26-Nov-13 13:30 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1305667

02 December 2013

Project Manager

Marissa L. Censullo

Seth Hunter

4700 Stockdale HWY, Suite120

Bakersfield, CA 93309

RE: Travis Lease

Vaquero - Hermosa Rd, Bakersfield

307 Roemer Way, Suite 300, Santa Maria, CA 93454

TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

Travis Produced Water 1305667-01 26-Nov-13 00:00 26-Nov-13 13:30Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 2 of 11

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

1305667-01 (Water)

Travis Produced Water

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Method Notes DilutionUnitsLimit
Method

Oilfield Environmental and Compliance

Wet Chemistry by EPA or APHA Standard Methods
EPA 

9040B/SM45
00H+ B

8.4 A311877 27-Nov-13 27-Nov-13pH Units 1pH @ 20 C 0.10 HT-pH0.050

SM 2320B1600 A311878 27-Nov-13 27-Nov-13mg/L "Total Alkalinity 103.3

2510 B22000 A311861 27-Nov-13 27-Nov-13umhos/cm "Specific Conductance (EC) @ 
20 C

2.00.67

2540C12000 A311853 27-Nov-13 27-Nov-13mg/L "Total Dissolved Solids 105

Anions by EPA Method 300.0
EPA 300.024 A311817 26-Nov-13 26-Nov-13mg/L 5Bromide 2.00.10

"6900 " " 26-Nov-13" 500Chloride 20050

ND "" 26-Nov-13" "5Fluoride 2.0 R-060.25

ND "" "" ""Nitrate as N 2.0 R-060.50

ND "" "" ""Nitrite as N 2.0 R-060.50

ND "" "" ""Orthophosphate as P 2.0 R-060.10

"3.1 " " "" "Sulfate 2.00.50

Total Metals by EPA 6000/7000 Series Methods
ND EPA 6010B27-Nov-13 27-Nov-13mg/L A3118681Aluminum 0.0500.041

"9.5 " " "" "Calcium 0.200.15

ND "" "" ""Copper 0.00500.0030

"1.8 " " "" "Iron 0.0250.010

"94 " " "" "Magnesium 0.0250.010

"0.015 " " "" "Manganese 0.00500.0040

"240 " " "" "Potassium 1.00.50

"4200 " " 27-Nov-13" 5Sodium 0.500.25

ND "" 27-Nov-13" "1Zinc 0.100.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Method
Limit Limit

Batch A311853 - 2540 C TDS Prep

Blank (A311853-BLK1) Prepared & Analyzed: 27-Nov-13
Total Dissolved Solids mg/LND 105

LCS (A311853-BS1) Prepared & Analyzed: 27-Nov-13
Total Dissolved Solids mg/L990 10 1000 75-12599.45

LCS Dup (A311853-BSD1) Prepared & Analyzed: 27-Nov-13
Total Dissolved Solids mg/L990 10 1000 1075-12599.2 0.2015

Duplicate (A311853-DUP1) Prepared & Analyzed: 27-Nov-13Source: 1305623-01
Total Dissolved Solids mg/L25000 10 26000 103.875

Batch A311861 - SM 2510B Prep

Blank (A311861-BLK1) Prepared & Analyzed: 27-Nov-13
Specific Conductance (EC) @ 20 C umhos/cm0.690 2.0 J0.67

LCS (A311861-BS1) Prepared & Analyzed: 27-Nov-13
Specific Conductance (EC) @ 20 C umhos/cm100 2.0 99.9 75-1251010.67

LCS (A311861-BS2) Prepared & Analyzed: 27-Nov-13
Specific Conductance (EC) @ 20 C umhos/cm995 2.0 998 75-12599.70.67

LCS (A311861-BS3) Prepared & Analyzed: 27-Nov-13
Specific Conductance (EC) @ 20 C umhos/cm9940 2.0 9990 75-12599.50.67

LCS (A311861-BS4) Prepared & Analyzed: 27-Nov-13
Specific Conductance (EC) @ 20 C umhos/cm101000 2.0 99900 75-1251010.67

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 4 of 11

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Method
Limit Limit

Batch A311861 - SM 2510B Prep

Duplicate (A311861-DUP1) Prepared & Analyzed: 27-Nov-13Source: 1305623-01
Specific Conductance (EC) @ 20 C umhos/cm37800 2.0 37100 201.870.67

Batch A311877 - EPA 9040B pH Prep

LCS (A311877-BS1) Prepared & Analyzed: 27-Nov-13
pH @ 20 C pH Units3.98 0.10 4.00 90-11099.50.050

LCS (A311877-BS2) Prepared & Analyzed: 27-Nov-13
pH @ 20 C pH Units7.03 0.10 7.00 90-1101000.050

LCS (A311877-BS3) Prepared & Analyzed: 27-Nov-13
pH @ 20 C pH Units10.0 0.10 10.0 90-1101000.050

LCS (A311877-BS4) Prepared & Analyzed: 27-Nov-13
pH @ 20 C pH Units2.06 0.10 2.00 90-1101030.050

Duplicate (A311877-DUP1) Prepared & Analyzed: 27-Nov-13Source: 1305657-01
pH @ 20 C pH Units3.44 0.10 3.47 100.8680.050

Batch A311878 - EPA 2320B Alkalinity Prep

Blank (A311878-BLK1) Prepared & Analyzed: 27-Nov-13
Total Alkalinity mg/LND 103.3

LCS (A311878-BS1) Prepared & Analyzed: 27-Nov-13
Total Alkalinity mg/L2470 10 2500 80-12098.93.3

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Method
Limit Limit

Batch A311878 - EPA 2320B Alkalinity Prep

Duplicate (A311878-DUP1) Prepared & Analyzed: 27-Nov-13Source: 1305667-01
Total Alkalinity mg/L1600 10 1600 200.06263.3

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Method
Limit Limit

Batch A311817 - EPA 300.0/300.1 Anions Prep

Blank (A311817-BLK1) Prepared & Analyzed: 26-Nov-13
Bromide mg/LND 0.400.020

Chloride "ND 0.400.10

Fluoride "ND 0.400.050

Nitrate as N "ND 0.400.10

Nitrite as N "ND 0.400.10

Orthophosphate as P "ND 0.400.020

Sulfate "ND 0.400.10

LCS (A311817-BS1) Prepared & Analyzed: 26-Nov-13
Bromide mg/L4.81 0.40 5.00 90-11096.20.020

Chloride "4.82 0.40 5.00 90-11096.40.10

Fluoride "4.66 0.40 5.00 90-11093.10.050

Nitrate as N "4.95 0.40 5.00 90-11099.00.10

Nitrite as N "4.73 0.40 5.00 90-11094.60.10

Orthophosphate as P "4.65 0.40 5.00 90-11092.90.020

Sulfate "4.74 0.40 5.00 90-11094.80.10

LCS Dup (A311817-BSD1) Prepared & Analyzed: 26-Nov-13
Bromide mg/L4.72 0.40 5.00 2090-11094.5 1.780.020

Chloride "4.77 0.40 5.00 2090-11095.3 1.130.10

Fluoride "4.53 0.40 5.00 2090-11090.5 2.810.050

Nitrate as N "4.88 0.40 5.00 2090-11097.7 1.320.10

Nitrite as N "4.64 0.40 5.00 2090-11092.7 1.990.10

Orthophosphate as P "4.61 0.40 5.00 2090-11092.2 0.7560.020

Sulfate "4.69 0.40 5.00 2090-11093.8 1.100.10

Duplicate (A311817-DUP1) Prepared & Analyzed: 26-Nov-13Source: 1305664-07
Bromide mg/L0.407 0.40 0.409 200.4900.020

Chloride "42.6 0.40 42.8 200.5640.10

Fluoride "0.273 0.40 0.243 20 J11.60.050

Nitrate as N "4.54 0.40 4.55 200.1980.10

Nitrite as N "ND 0.40 ND 200.10

Orthophosphate as P "0.174 0.40 0.176 20 J1.140.020

Sulfate "64.8 0.40 65.0 200.1730.10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Method
Limit Limit

Batch A311817 - EPA 300.0/300.1 Anions Prep

Matrix Spike (A311817-MS1) Prepared & Analyzed: 26-Nov-13Source: 1305664-07
Bromide mg/L4.75 0.40 5.00 0.409 80-12086.90.020

Chloride "46.3 0.40 5.00 42.8 QM-0580-12069.50.10

Fluoride "4.68 0.40 5.00 0.243 80-12088.60.050

Nitrate as N "9.34 0.40 5.00 4.55 80-12095.70.10

Nitrite as N "4.60 0.40 5.00 ND 80-12092.00.10

Orthophosphate as P "4.50 0.40 5.00 0.176 80-12086.40.020

Sulfate "67.3 0.40 5.00 65.0 QM-0580-12047.50.10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Method
Limit Limit

Batch A311868 - EPA 3010A

Blank (A311868-BLK1) Prepared & Analyzed: 27-Nov-13
Aluminum mg/LND 0.0500.041

Calcium "ND 0.200.15

Copper "ND 0.00500.0030

Iron "ND 0.0250.010

Magnesium "ND 0.0250.010

Manganese "ND 0.00500.0040

Potassium "ND 1.00.50

Sodium "0.0593 0.10 J0.050

Zinc "ND 0.100.050

LCS (A311868-BS1) Prepared & Analyzed: 27-Nov-13
Aluminum mg/L5.76 0.050 6.00 80-12096.00.041

Calcium "9.04 0.20 10.0 80-12090.40.15

Copper "1.99 0.0050 2.00 80-12099.40.0030

Iron "9.42 0.025 10.0 80-12094.20.010

Magnesium "9.71 0.025 10.0 80-12097.10.010

Manganese "9.74 0.0050 10.0 80-12097.40.0040

Potassium "9.44 1.0 10.0 80-12094.40.50

Sodium "10.2 0.10 10.0 80-1201020.050

Zinc "1.94 0.10 2.00 80-12096.80.050

LCS Dup (A311868-BSD1) Prepared & Analyzed: 27-Nov-13
Aluminum mg/L5.74 0.050 6.00 2080-12095.6 0.3830.041

Calcium "8.94 0.20 10.0 2080-12089.4 1.110.15

Copper "1.96 0.0050 2.00 2080-12098.2 1.160.0030

Iron "9.34 0.025 10.0 2080-12093.4 0.8740.010

Magnesium "9.63 0.025 10.0 2080-12096.3 0.8280.010

Manganese "9.65 0.0050 10.0 2080-12096.5 0.8980.0040

Potassium "9.46 1.0 10.0 2080-12094.6 0.2010.50

Sodium "10.1 0.10 10.0 2080-120101 1.580.050

Zinc "1.91 0.10 2.00 2080-12095.5 1.300.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Method
Limit Limit

Batch A311868 - EPA 3010A

Duplicate (A311868-DUP1) Prepared & Analyzed: 27-Nov-13Source: 1305598-01
Aluminum mg/LND 0.050 ND 200.041

Calcium "56.6 0.20 56.5 200.1770.15

Copper "ND 0.0050 ND 200.0030

Iron "2.30 0.025 2.31 200.4770.010

Magnesium "51.0 0.025 51.1 200.2550.010

Manganese "0.0268 0.0050 0.0274 202.210.0040

Potassium "0.505 1.0 ND 20 J0.50

Sodium "34.6 0.10 34.8 200.4610.050

Zinc "ND 0.10 ND 200.050

Matrix Spike (A311868-MS1) Prepared & Analyzed: 27-Nov-13Source: 1305598-01
Aluminum mg/L5.86 0.050 6.00 ND 67-14697.70.041

Calcium "65.4 0.20 10.0 56.5 74-12389.30.15

Copper "1.99 0.0050 2.00 ND 84-12099.60.0030

Iron "12.0 0.025 10.0 2.31 82-12296.60.010

Magnesium "57.7 0.025 10.0 51.1 62-13465.30.010

Manganese "9.91 0.0050 10.0 0.0274 79-11898.90.0040

Potassium "10.2 1.0 10.0 ND 57-1451020.50

Sodium "44.3 0.10 10.0 34.8 76-11695.20.050

Zinc "1.95 0.10 2.00 ND 86-12397.60.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 [none]

Seth Hunter

Travis Lease

02-Dec-13 16:21Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Notes and Definitions 

R-06 The Reporting Limit  has been raised to account for the presence of high levels of analytes.

QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD due to matrix interference. The LCS and/or LCSD were 
within acceptance limits showing that the laboratory is in control and the data is acceptable.

J Detected but below the RL/PQL; therefore, result is an estimated concentration.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the Method Limit (MDL)ND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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c: 
Send report via: FAX D PDF D ColtlLUFT EDF D. EDD D i 
Turnaround Time: 10Days- 0 5 Days [] 72 hr 0 48 hr • 24hr o ASAP 0 e 
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Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 01-Aug-14 14:23 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1403587

15 August 2014

Project Manager

Meredith Sprister

Danny Martinez

201 S. Broadway

Santa Maria, CA 93455

RE: Vaquero

Nalco Chemical Co. - Santa Maria

307 Roemer Way, Suite 300, Santa Maria, CA 93454

TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1403587-03

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

540 8.8 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 540 mg/L SM 2320B 10

Bromide, Br-1
3.6 0.045 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 34 mg/L SM 2340B 10

Chloride, Cl-1 1400 39 EPA 300.0 400 Salinity, as NaCl 2500 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

330 6.9 EPA 300.0 8.0 Stability Index (Langelier) -0.74 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) -2.81 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.098 0.0014 EPA 6010B 0.020 Conductivity (Measured) 3500 umhos/cm 2510 B 2.0

Boron, B+3
19 5.2 EPA 6010B 0.50 Resistivity 280 Ohm∙cm Calculation 2.0

Calcium, Ca+2
13 0.65 EPA 6010B 0.20 Specific Gravity (60°F/60°F) 1.0017 Unitless

Iron, Fe+3
4.5 0.24 EPA 6010B 0.050 Ionic strength 0.071 mol/L Calculation

Magnesium, Mg+2
0.39 0.032 EPA 6010B 0.050 pH @ 25°C 7.14 pH Units 9040B 0.100

Manganese, Mn+2
0.16 0.0058 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
62 1.6 EPA 6010B 1.0 Total Diss. Solids (TDS Calc) 3200 mg/L Calculation 10

Sodium, Na+1
600 26 EPA 6010B 1.0 Total Diss Solids @180oC 2800 mg/L 2540C 10

Strontium, Sr+2
0.12 0.0027 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 8 % 0-5%

Lithium, Li 0.75 0.11 EPA 6010B 0.025
Silica, as SiO2 510 17.00 EPA 6010B 11

Sodium, Na+1
990 43 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D-4052/5002

GEOCHEM SUMMARY

Tunnel

S-2 WaterNalco Chemical Co. - Santa Maria

Vaquero

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

S-2 Oil 1403587-02 31-Jul-14 00:00 01-Aug-14 14:23Oil

S-2 Water 1403587-03 31-Jul-14 00:00 01-Aug-14 14:23Liquid

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

S-2 Oil
1403587-02 (Oil)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D-287/1298

7.4 A4H1219 12-Aug-14 14-Aug-14°API 1API gravity 0.1

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

S-2 Water
1403587-03 (Liquid)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D-4052/5002

1.0017 A4H0817 08-Aug-14 08-Aug-14Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.14 A4H0520 05-Aug-14 05-Aug-14pH Units 1pH @ 25 C 0.100 HT-pH

SM 2320B440 A4H0458 04-Aug-14 04-Aug-14mg/L "Total Alkalinity, CaCO3 10
"440 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B3500 A4H0459 05-Aug-14 05-Aug-14umhos/cm "Specific Conductance (EC) @ 25 C 2.0
SM2510B280 " " "Ohm-cm "Resistivity @ 20 C 2.0

2540C2800 A4H0516 05-Aug-14 07-Aug-14mg/L "Total Dissolved Solids 10 QB-01

Anions by EPA Method 300.0

EPA 300.03.6 A4H0127 01-Aug-14 01-Aug-14mg/L 5Bromide 2.0
"1400 " " 01-Aug-14" 1000Chloride 400

ND "" 01-Aug-14" "5Fluoride 2.0 R-06

ND "" "" ""Nitrate as NO3 9.0 R-06

ND "" "" ""Nitrite as NO2 6.6 R-06

"330 " " 01-Aug-14" 20Sulfate 8.0

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

S-2 Water
1403587-03 (Liquid)

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B0.098 A4H0633 06-Aug-14 07-Aug-14mg/L 1Barium 0.020
"19 A4H0524 05-Aug-14 05-Aug-14" 5Boron 0.50
"13 A4H0633 06-Aug-14 07-Aug-14" 1Calcium 0.20

Calculation34 A4H0747 07-Aug-14 07-Aug-14" "Hardness as CaCO3 10
EPA 6010B4.5 A4H0633 06-Aug-14 07-Aug-14" "Iron 0.050

"0.75 " " "" "Lithium 0.025
"0.39 " " "" "Magnesium 0.050
"0.16 " " "" "Manganese 0.010
"62 " " "" "Potassium 1.0
"510 A4H0746 " 08-Aug-14" 10Silica (SiO2) 11
"600 A4H0633 " 07-Aug-14" 1Sodium 1.0
"0.12 " " "" "Strontium 0.010

ND "" "" ""Zinc 0.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

ASTM/GPA/UOP/CARB Method - Quality Control

Batch A4H0817 - ASTM Method Prep by volume

Duplicate (A4H0817-DUP1) Prepared & Analyzed: 08-Aug-14Source: 1403420-13
Specific Gravity @ 60/60°F Unitless0.7793 0.7792 0.050.01

Batch A4H1219 - ASTM Method Prep by volume

Duplicate (A4H1219-DUP1) Prepared: 12-Aug-14 Analyzed: 13-Aug-14Source: 1403632-03
API gravity °API10.0 0.1 10.0 0.70.00

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A4H0458 - EPA 2320B Alkalinity Prep

Blank (A4H0458-BLK1) Prepared & Analyzed: 04-Aug-14
Total Alkalinity, CaCO3 mg/LND 10

Bicarbonate, CaCO3 "ND 10

Carbonate, CaCO3 "ND 10

Hydroxide, CaCO3 "ND 10

LCS (A4H0458-BS1) Prepared & Analyzed: 04-Aug-14
Total Alkalinity, CaCO3 mg/L2360 10 2500 80-12094.3

Bicarbonate, CaCO3 "ND 10 80-120

Carbonate, CaCO3 "2430 10 2500 80-12097.4

Hydroxide, CaCO3 "ND 10 80-120

Duplicate (A4H0458-DUP1) Prepared & Analyzed: 04-Aug-14Source: 1403553-01
Total Alkalinity, CaCO3 mg/L270 10 277 202.56

Bicarbonate, CaCO3 "270 10 277 202.56

Carbonate, CaCO3 "ND 10 ND 20

Hydroxide, CaCO3 "ND 10 ND 20

Batch A4H0459 - SM 2510B Prep

Blank (A4H0459-BLK1) Prepared & Analyzed: 05-Aug-14
Resistivity @ 20 C Ohm-cmND 2.0

Specific Conductance (EC) @ 25 C umhos/cmND 2.0

LCS (A4H0459-BS1) Prepared & Analyzed: 05-Aug-14
Resistivity @ 20 C Ohm-cm9840 2.0 10000 80-12098.4

Specific Conductance (EC) @ 25 C umhos/cm102 2.0 99.9 75-125102

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A4H0459 - SM 2510B Prep

LCS (A4H0459-BS2) Prepared & Analyzed: 05-Aug-14
Resistivity @ 20 C Ohm-cm98.9 2.0 100 80-12098.9

Specific Conductance (EC) @ 25 C umhos/cm10100 2.0 9990 75-125101

LCS (A4H0459-BS3) Prepared & Analyzed: 05-Aug-14
Resistivity @ 20 C Ohm-cm9.88 2.0 10.0 80-12098.8

Specific Conductance (EC) @ 25 C umhos/cm101000 2.0 99800 75-125101

Duplicate (A4H0459-DUP1) Prepared & Analyzed: 05-Aug-14Source: 1403620-01
Resistivity @ 20 C Ohm-cm1290 2.0 1290 200.00

Specific Conductance (EC) @ 25 C umhos/cm776 2.0 777 200.129

Batch A4H0516 - 2540 C TDS Prep

Blank (A4H0516-BLK1) Prepared & Analyzed: 07-Aug-14
Total Dissolved Solids mg/L14 10 B-01

LCS (A4H0516-BS1) Prepared & Analyzed: 07-Aug-14
Total Dissolved Solids mg/L990 10 1000 75-12599.2

LCS Dup (A4H0516-BSD1) Prepared & Analyzed: 07-Aug-14
Total Dissolved Solids mg/L990 10 1000 1075-12599.2 0.00

Duplicate (A4H0516-DUP1) Prepared & Analyzed: 07-Aug-14Source: 1403620-01
Total Dissolved Solids mg/L550 10 520 105.20

Batch A4H0520 - EPA 9040B pH Prep

LCS (A4H0520-BS1) Prepared & Analyzed: 05-Aug-14
pH @ 25 C pH Units4.00 0.100 4.00 90-110100

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A4H0520 - EPA 9040B pH Prep

LCS (A4H0520-BS2) Prepared & Analyzed: 05-Aug-14
pH @ 25 C pH Units7.04 0.100 7.00 90-110101

LCS (A4H0520-BS3) Prepared & Analyzed: 05-Aug-14
pH @ 25 C pH Units10.0 0.100 10.0 90-110100

LCS (A4H0520-BS4) Prepared & Analyzed: 05-Aug-14
pH @ 25 C pH Units2.01 0.100 2.00 90-110100

Duplicate (A4H0520-DUP1) Prepared & Analyzed: 05-Aug-14Source: 1403525-01
pH @ 25 C pH Units3.70 0.100 3.70 100.00

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A4H0127 - EPA 300.0/300.1 Anions Prep

Blank (A4H0127-BLK1) Prepared & Analyzed: 01-Aug-14
Bromide mg/LND 0.40

Nitrate as NO3 "ND 1.8

Chloride "ND 0.40

Fluoride "ND 0.40

Nitrite as NO2 "ND 1.3

Sulfate "ND 0.40

LCS (A4H0127-BS1) Prepared & Analyzed: 01-Aug-14
Bromide mg/L4.94 0.40 5.00 90-11098.9

Nitrate as NO3 "20.4 1.8 22.2 90-11091.9

Chloride "4.73 0.40 5.00 90-11094.6

Fluoride "5.43 0.40 5.00 90-110109

Nitrite as NO2 "16.3 1.3 16.4 90-11099.2

Sulfate "4.76 0.40 5.00 90-11095.2

LCS Dup (A4H0127-BSD1) Prepared & Analyzed: 01-Aug-14
Bromide mg/L4.76 0.40 5.00 2090-11095.1 3.84

Nitrate as NO3 "20.9 1.8 22.2 2090-11094.2 2.49

Chloride "4.52 0.40 5.00 2090-11090.3 4.61

Fluoride "5.33 0.40 5.00 2090-110107 1.84

Nitrite as NO2 "15.6 1.3 16.4 2090-11094.8 4.57

Sulfate "4.60 0.40 5.00 2090-11091.9 3.55

Duplicate (A4H0127-DUP1) Prepared & Analyzed: 01-Aug-14Source: 1403587-03
Nitrate as NO3 mg/LND 9.0 ND 20

Bromide "3.56 2.0 3.64 202.36

Fluoride "ND 2.0 ND 20

Nitrite as NO2 "ND 6.6 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 9 of 15

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A4H0127 - EPA 300.0/300.1 Anions Prep

Duplicate (A4H0127-DUP2) Prepared & Analyzed: 01-Aug-14Source: 1403587-03RE1
Sulfate mg/L357 8.0 328 208.59

Duplicate (A4H0127-DUP3) Prepared & Analyzed: 01-Aug-14Source: 1403587-03RE2
Chloride mg/L1450 400 1410 203.36

Matrix Spike (A4H0127-MS1) Prepared & Analyzed: 01-Aug-14Source: 1403587-03
Nitrate as NO3 mg/L114 9.0 111 ND 80-120103

Bromide "29.5 2.0 25.0 3.64 80-120104

Fluoride "23.8 2.0 25.0 ND 80-12095.0

Nitrite as NO2 "91.2 6.6 82.2 ND 80-120111

Matrix Spike (A4H0127-MS2) Prepared & Analyzed: 01-Aug-14Source: 1403587-03RE1
Sulfate mg/L505 8.0 100 328 QM-0580-120177

Matrix Spike (A4H0127-MS3) Prepared & Analyzed: 01-Aug-14Source: 1403587-03RE2
Chloride mg/L5960 400 5000 1410 80-12091.0

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A4H0524 - EPA 3010A

Blank (A4H0524-BLK1) Prepared & Analyzed: 05-Aug-14
Boron mg/LND 0.10

LCS (A4H0524-BS1) Prepared & Analyzed: 05-Aug-14
Boron mg/L2.02 0.10 2.00 80-120101

LCS Dup (A4H0524-BSD1) Prepared & Analyzed: 05-Aug-14
Boron mg/L2.02 0.10 2.00 2080-120101 0.0991

Duplicate (A4H0524-DUP1) Prepared & Analyzed: 05-Aug-14Source: 1403620-01
Boron mg/L0.244 0.10 0.290 2017.1

Matrix Spike (A4H0524-MS1) Prepared & Analyzed: 05-Aug-14Source: 1403620-01
Boron mg/L2.24 0.10 2.00 0.290 80-12997.4

Batch A4H0633 - EPA 3010A

Blank (A4H0633-BLK1) Prepared: 06-Aug-14 Analyzed: 07-Aug-14
Barium mg/LND 0.020

Calcium "ND 0.20

Iron "ND 0.050

Lithium "ND 0.025

Magnesium "ND 0.050

Manganese "ND 0.010

Potassium "ND 1.0

Sodium "ND 1.0

Strontium "ND 0.010

Zinc "ND 0.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A4H0633 - EPA 3010A

LCS (A4H0633-BS1) Prepared: 06-Aug-14 Analyzed: 07-Aug-14
Barium mg/L2.05 0.020 2.00 80-120102

Calcium "9.29 0.20 10.0 80-12092.9

Iron "9.51 0.050 10.0 80-12095.1

Lithium "1.93 0.025 2.00 80-12096.6

Magnesium "10.1 0.050 10.0 80-120101

Manganese "9.74 0.010 10.0 80-12097.4

Potassium "9.83 1.0 10.0 80-12098.3

Sodium "9.50 1.0 10.0 80-12095.0

Strontium "2.03 0.010 2.00 80-120102

Zinc "1.87 0.050 2.00 80-12093.4

LCS Dup (A4H0633-BSD1) Prepared: 06-Aug-14 Analyzed: 07-Aug-14
Barium mg/L2.11 0.020 2.00 2080-120106 3.08

Calcium "9.56 0.20 10.0 2080-12095.6 2.86

Iron "9.76 0.050 10.0 2080-12097.6 2.54

Lithium "1.98 0.025 2.00 2080-12099.1 2.50

Magnesium "10.3 0.050 10.0 2080-120103 2.16

Manganese "9.99 0.010 10.0 2080-12099.9 2.58

Potassium "10.2 1.0 10.0 2080-120102 3.51

Sodium "9.72 1.0 10.0 2080-12097.2 2.32

Strontium "2.09 0.010 2.00 2080-120105 2.76

Zinc "1.91 0.050 2.00 2080-12095.4 2.17

Duplicate (A4H0633-DUP1) Prepared: 06-Aug-14 Analyzed: 07-Aug-14Source: 1403654-06
Barium mg/LND 0.020 ND 20

Calcium "0.850 0.20 0.928 208.81

Iron "0.248 0.050 0.220 2012.1

Lithium "ND 0.025 ND 20

Magnesium "0.252 0.050 0.252 200.357

Manganese "0.00580 0.010 ND 20

Potassium "0.669 1.0 0.585 2013.3

Sodium "192 1.0 193 200.312

Strontium "0.0123 0.010 0.0122 200.816

Zinc "ND 0.050 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A4H0633 - EPA 3010A

Matrix Spike (A4H0633-MS1) Prepared: 06-Aug-14 Analyzed: 07-Aug-14Source: 1403654-06
Barium mg/L2.17 0.020 2.00 ND 76-128109

Calcium "10.8 0.20 10.0 0.928 72-12798.6

Iron "10.4 0.050 10.0 0.220 80-125102

Lithium "1.96 0.025 2.00 ND 73-12798.2

Magnesium "10.8 0.050 10.0 0.252 55-143105

Manganese "10.3 0.010 10.0 ND 77-126103

Potassium "10.9 1.0 10.0 0.585 54-157103

Sodium "208 1.0 10.0 193 QM-4X75-125150

Strontium "2.16 0.010 2.00 0.0122 74-137107

Zinc "2.08 0.050 2.00 ND 83-128104

Batch A4H0746 - EPA 3010A

Blank (A4H0746-BLK1) Prepared & Analyzed: 07-Aug-14
Silica (SiO2) mg/LND 0.21

LCS (A4H0746-BS1) Prepared & Analyzed: 07-Aug-14
Silica (SiO2) mg/L4.18 0.21 4.28 80-12097.7

LCS Dup (A4H0746-BSD1) Prepared & Analyzed: 07-Aug-14
Silica (SiO2) mg/L4.34 0.21 4.28 2080-120101 3.77

Duplicate (A4H0746-DUP2) Prepared & Analyzed: 07-Aug-14Source: 1403632-08RE2
Silica (SiO2) mg/L34.3 1.1 32.7 204.86

Matrix Spike (A4H0746-MS2) Prepared & Analyzed: 07-Aug-14Source: 1403632-08RE2
Silica (SiO2) mg/L38.5 1.1 4.28 32.7 QM-4X75-125137

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A4H0747 - EPA 3010A

Blank (A4H0747-BLK1) Prepared & Analyzed: 07-Aug-14
Hardness as CaCO3 mg/LND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project Number:

Project Manager:

Reported:

Nalco Chemical Co. - Santa Maria

201 S. Broadway Tunnel

Danny Martinez

Vaquero

15-Aug-14 14:56Santa Maria CA, 93455

 

Oilfield Environmental and Compliance, INC.

Notes and Definitions 

R-06 The Reporting Limit has been raised to account for the presence of high levels of analytes.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD due to matrix interference. The LCS and/or LCSD were 
within acceptance limits showing that the laboratory is in control and the data is acceptable.

QB-01 The method blank contains analyte at a concentration above the RL/PQL; however, concentration is less than 10% of the sample result, 
which is negligible according to method criteria.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

B-01 The method blank contains analyte at a concentration above the RL/PQL.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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OILFIELD ENVIRONMENTAL 

Client: Nalco Chemical Co. - Santa Maria 
201 SW. Broadway 
Santa Maria, CA 93455 

Attn : Danny Martinez 
Project Name: Vaquero Tunnel 

Site: 

A N D COMPL I ANCE 

SAMPLE ID: 1403587-01 
Date Sampled : 07/29/14 
Date Received: 08/01/14 
Date Analyzed : 08/05/14 

Lab Contact: J. Carstens 

Report Of Analytical Results SARA 

OEC ID Client ID Constituent Results Method PQL 

1403587-01 Tank Bottom Solids Wt% Saturates/Paraffins 4.06 % 0.15 

Wt% Aromatics 4.34 % 0.15 

Wt% Resins/Polars 62.85 % 2 0.05 

Wt% Asphaltenes 28.75 % 3 0.10 
PQL=Practical Quantitation Limit 
1. EPA 8015 Mod. 
2. Difference Calculation. 
3. Gravimetric pentane precipitation . 

307 ROEMER WAY I SUITE 300 I SANTA MARIA I CA 93454 I (805) 922-4772 I FAX (805) 925- 3376 I oecusa.com 



O I LFIELD ENVIRONMENTAL 

Client: Nalco Chemical Co. - Santa Maria 
201 SW. Broadway 
Santa Maria, CA 93455 

Attn : Danny Martinez 
Project Name: Vaquero Tunnel 

Site: 

A N D COMPLIANCE 

SAMPLE ID: 1403587-02 
Date Sampled: 07/31/14 
Date Received: 08/01/14 
Date Analyzed: 08/05/14 

Lab Contact: J. Carstens 

Report Of Analytical Results SARA 

OEC ID Client ID Constituent Results Method PQL 

1403587-02 S-2 Oil Wt% Saturates/Paraffins 8.03 % 1 0.11 

Wt% Aromatics 10.43 % 1 0.11 

Wt% Resins/Polars 56.30 % 2 0.04 

Wt% Asphaltenes 25.24 % 3 0.08 
PQL=Pract1cal Quant1tat1on L1m1t 
1. EPA 8015 Mod. 
2. Difference Calculation. 
3. Gravimetric pentane precipitation. 

307 ROEMER WAY I SUITE 300 I SANTA MARIA I CA 93454 I (805) 922 -4772 I FAX (805) 925- 3376 I oecusa.com 
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LERECEIPT CLIENT: fJltlC-a -5M OEC ID #: lifo 35S1 Temp: 251 or °C 
Acceptable Range: OOC to 6°C 

RECEIPT LOGIN J ICOC RECEIVED II 1"f'l(J
DATEITIME: g I 1'1' DATEITIME: D8/of1I'1. (J/ 1'1 ~)' REFRIGERATOR(s)- 5.8, .• I 

. , 
SAMPLE TRANSPORT, RECEIPT, CONDITION & PRESERVATION: Yes No N/A (*) PROBLEM CHAIN FORM NEEDED 


D OEC Courier/Sampler COC document(s) received with samples ~ D* D Custody Seals (circle): Present I~ 


m. Delivery(Other than OEC Courier) Correct containers for analysis requested III D* D Samples I Coolers 


D Samples Received on Ice Container(s) intact and in good condition fSI D* D Intact! Broken* 

.1:Container label(s) consistent with COC ~ D* D Method of Shipment &~~tOutside Temp. Range' -r 

Samp es Dl!ect om field (Outside Temp) OEC preservative added (**note std ID) D** D ~ 
D After-Hours Outside Drop-off [Brought Inside] Proper preservation on sample label(s) 'F,nl D D (**) OEC Preservative ID: 

(InitialslDate/Time) : VOA containers free of heads pace D D* ~ Dissolved Metals Filtration: (Date/hlit/Preserve 10) 

Tedlar Bags free of condensation D D* li 
CONTAINERS, COC CHANGES AND/OR CORRECTIONS CHANGES AUTHORIZED BY: 


OECID 
 Container Description PreservativeClient ID ***Ifblank, refer to CDC ResCI Matrix Date/Time Comments / Remarks / 
/pH Sampled *** Condition Notes, Etc. 

5-IA /-- /I'I/l-S c tV 3A.e ('2L ) £ 
- {'-1ft l-mllfol\J :'fM(ZL) J/ 

~)I+ I-Ii bLy 8W 
j,fhvd,./ ,- "?s'D fl1l-ld'-Y ~2-~a t.0 

v -" 

RECEIPT LOGIN BY: 6--'t1 RECEIPT REVIEWED BY: ~Cb=::::.·o=::::..______ Page 1 of "Z 
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ROBLEM CHAIN CLIENT: tJfrt;Ct) - S'/I1 OEC ID #: 1'/03587 

ISSUES RECORDED BY (DATEITIMEIINITIALS)'. (lg)(;)} lq ,~L /£(3) 6.--11. , ,
"-""" 

ISSUE(S): PLEASE PROVIDE DETAILS OF ISSUE(S) BELOW - Samples/Containers Affected, as necessary. 

lfirSamples Received Outside Temp. Range (see below) o NO COC document(s) received with samples 

o Incorrect containers for analysis requested o Container label(s) NOT consistent with COC 

o OTHER: (if multiple, identify with numbers) 

o Container(s) NOT intact or in good condition 

o Custody Seals Broken 

~ GII.IE"i::O v.::)/ I 1-f<, ~ te--E 

RESOLUTIONS: MINIMUM INFO: Issue#[ifnecessary] Description - Contact Type (Verbal, email, etc.) Client Authorization Contact - Date/Time/Initials 

FINAL RESOLUTION OF ISSUES BY (DATEITIMEIINITIALS): ________________ Page '2- of 2--- .• 
09109108 



 
Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 31-Aug-16 11:22 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1603300

13 October 2016

Project Manager

Meredith Sprister

Chad Walker

4700 Stockdale HWY, Suite120
Bakersfield, CA 93309

RE: Travis Lease

Vaquero - Hermosa Rd, Bakersfield

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

Travis 1WD 1603300-01 31-Aug-16 09:50 31-Aug-16 11:22Produced Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Travis 1WD
1603300-01 (Produced Water)

ACZ

M900.0
M900.0500 WG409846 14-Sep-16pCi/L 1Gross Beta 78 QB

"86 " " "" "Gross Alpha 50 QB

M903.1
M903.14.1 WG410446 " 26-Sep-16pCi/L 1Radium 226 1.3 DF, QB

M904.0
M904.09.6 WG410752 " 30-Sep-16pCi/L 1Radium 228 3 D1, QB

Energy Laboratories

E906.0
E906.0-99 R215994 05-Oct-16 05-Oct-16pCi/L 1Tritium 450 Ua

E905.0
E905.06.4 SR900656 19-Sep-16 19-Sep-16pCi/L 1Strontium 90 8 Ua

Oilfield Environmental and Compliance

Wet Chemistry by EPA or APHA Standard Methods
SM 2320B1800 B6I0006 01-Sep-16 01-Sep-16mg/L 1Total Alkalinity 10

2540C9400 B6I0092 06-Sep-16 06-Sep-16" "Total Dissolved Solids 10

Anions by EPA Method 300.0
EPA 300.031 B6I0007 01-Sep-16 01-Sep-16mg/L 5Bromide 2.0

"4200 " " 01-Sep-16" 500Chloride 200
ND "" 01-Sep-16" "5Nitrate as N 2.0 R-06

"18 " " "" "Sulfate 2.0

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Travis 1WD
1603300-01 (Produced Water)

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods
ND EPA 6010B06-Sep-16 08-Sep-16mg/L B6I00991Aluminum 0.20
ND "" "" ""Antimony 0.050
ND "" "" ""Arsenic 0.040

"0.55 " " "" "Barium 0.010
ND "" "" ""Beryllium 0.010

"29 " " "" "Boron 0.10
ND "" "" ""Cadmium 0.0050

"130 " " "" "Calcium 0.10 QB-01
ND "" "" ""Chromium 0.010
ND "" "" ""Cobalt 0.010
ND "" "" ""Copper 0.010

"23 " " "" "Iron 0.050
ND "" "" ""Lead 0.010

"2.9 " " "" "Lithium 0.025
"60 " " "" "Magnesium 0.050
"0.37 " " "" "Manganese 0.010
"0.0052 " " "" "Molybdenum 0.0050

ND "" "" ""Nickel 0.010
"460 " " "" "Potassium 0.50
"0.098 " " "" "Selenium 0.050

ND "" "" ""Silver 0.010
"3300 " " 07-Sep-16" 20Sodium 10
"3.7 " " 08-Sep-16" 1Strontium 0.010

ND "" "" ""Thallium 0.020
ND "" "" ""Vanadium 0.050
ND "" "" ""Zinc 0.050
ND EPA 7470A12-Sep-16 12-Sep-16" B6I0240"Mercury 0.00020

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Travis 1WD
1603300-01 (Produced Water)

Oilfield Environmental and Compliance

TEPH by GC FID
EPA 8015M3.7 B6I0004 02-Sep-16 06-Sep-16mg/L 1TPH Oil Crude (C8-C40) 0.10

"" " "32-163104 %Surrogate: o-Terphenyl

Volatile Organic Compounds by EPA Method 8260B R-01
ND EPA 8260B01-Sep-16 02-Sep-16ug/L B6I001020Benzene 10
ND "" "" ""Ethylbenzene 10
ND "" "" ""Toluene 10
ND "" "" ""Xylenes (total) 10

"" " "89-11594.2 %Surrogate: Dibromofluoromethane
"" " "75-117100 %Surrogate: Toluene-d8
"" " "80-11698.3 %Surrogate: 4-Bromofluorobenzene

Polynuclear Aromatic Compounds by GC/MS with Selected Ion Monitoring
ND EPA 8270M 

SIM
02-Sep-16 05-Sep-16ug/L B6I00231Acenaphthene 0.10

ND "" "" ""Acenaphthylene 0.10
ND "" "" ""Anthracene 0.10
ND "" "" ""Benz (a) anthracene 0.10
ND "" "" ""Benzo (b) fluoranthene 0.10
ND "" "" ""Benzo (k) fluoranthene 0.10
ND "" "" ""Benzo (a) pyrene 0.10
ND "" "" ""Benzo (g,h,i) perylene 0.10
ND "" "" ""Chrysene 0.10
ND "" "" ""Dibenz (a,h) anthracene 0.10
ND "" "" ""Fluoranthene 0.10

"0.10 " " "" "Fluorene 0.10
ND "" "" ""Indeno (1,2,3-cd) pyrene 0.10
ND "" "" ""Naphthalene 0.10
ND "" "" ""Phenanthrene 0.10
ND "" "" ""Pyrene 0.10

"" " "23-187131 %Surrogate: p-Terphenyl-d14

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Travis 1WD
1603300-01 (Produced Water)

Oilfield Environmental and Compliance

Miscellaneous Physical/Conventional Chemistry Parameters
Martini 

Instruments 
Mi306

16400 B6I0127 31-Aug-16 31-Aug-16uS/cm 1Specific Conductance (EC) @ 25 C 0.01

LaMotte pH 
PockeTester

7.3 " " "pH Units "pH 0.01

Martini 
Instruments 

Mi306

11000 " " "mg/L "Total Dissolved Solids (Estimated) 0.01

LaMotte pH 
PockeTester

21 " " "°C "Sample Temperature 1.0

HACH 
2100Q

4.6 " " "NTU "Turbidity 0.01

Dissolved Gases by RSK 175
RSK 1753.72 B6I0103 06-Sep-16 06-Sep-16mg/L 1Methane 0.100

Metals by EPA 200 Series Methods
ND EPA 200.815-Sep-16 19-Sep-16mg/L B6I03402Uranium 0.0020 R-01

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch B6I0006 - EPA 2320B Alkalinity Prep
Blank (B6I0006-BLK1) Prepared & Analyzed: 01-Sep-16
Total Alkalinity mg/LND 10

LCS (B6I0006-BS1) Prepared & Analyzed: 01-Sep-16
Total Alkalinity mg/L2310 10 2500 80-12092.4

Duplicate (B6I0006-DUP1) Prepared & Analyzed: 01-Sep-16Source: 1603225-01
Total Alkalinity mg/L562 10 565 200.532

Batch B6I0092 - 2540 C TDS Prep
Blank (B6I0092-BLK1) Prepared & Analyzed: 06-Sep-16
Total Dissolved Solids mg/LND 10

LCS (B6I0092-BS1) Prepared & Analyzed: 06-Sep-16
Total Dissolved Solids mg/L980 10 1000 75-12598.2

LCS Dup (B6I0092-BSD1) Prepared & Analyzed: 06-Sep-16
Total Dissolved Solids mg/L970 10 1000 1075-12596.8 1.44

Duplicate (B6I0092-DUP1) Prepared & Analyzed: 06-Sep-16Source: 1603300-01
Total Dissolved Solids mg/L9500 10 9400 100.844

Duplicate (B6I0092-DUP2) Prepared & Analyzed: 06-Sep-16Source: 1603346-01
Total Dissolved Solids mg/L13000 10 13000 101.07

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch B6I0007 - EPA 300.0/300.1 Anions Prep
Blank (B6I0007-BLK1) Prepared & Analyzed: 01-Sep-16
Bromide mg/LND 0.40
Chloride "ND 0.40
Nitrate as N "ND 0.40
Sulfate "ND 0.40

LCS (B6I0007-BS1) Prepared & Analyzed: 01-Sep-16
Bromide mg/L4.99 0.40 5.00 90-11099.9
Chloride "4.78 0.40 5.00 90-11095.6
Nitrate as N "4.66 0.40 5.00 90-11093.1
Sulfate "5.13 0.40 5.00 90-110103

LCS Dup (B6I0007-BSD1) Prepared & Analyzed: 01-Sep-16
Bromide mg/L4.99 0.40 5.00 2090-11099.9 0.0140
Chloride "4.77 0.40 5.00 2090-11095.5 0.105
Nitrate as N "4.64 0.40 5.00 2090-11092.7 0.424
Sulfate "5.14 0.40 5.00 2090-110103 0.195

Duplicate (B6I0007-DUP1) Prepared & Analyzed: 01-Sep-16Source: 1603300-01
Bromide mg/L31.2 2.0 31.5 201.01
Nitrate as N "ND 2.0 ND 20
Sulfate "17.5 2.0 17.6 200.516

Duplicate (B6I0007-DUP2) Prepared & Analyzed: 01-Sep-16Source: 1603300-01RE1
Chloride mg/L4270 200 4250 200.465

Matrix Spike (B6I0007-MS1) Prepared & Analyzed: 01-Sep-16Source: 1603300-01
Bromide mg/L59.2 2.1 26.3 31.5 80-120105
Nitrate as N "24.0 2.1 26.3 ND 80-12091.2
Sulfate "45.0 2.1 26.3 17.6 80-120104

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch B6I0007 - EPA 300.0/300.1 Anions Prep
Matrix Spike (B6I0007-MS2) Prepared & Analyzed: 01-Sep-16Source: 1603300-01RE1
Chloride mg/L7240 210 2630 4250 80-120114

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B6I0099 - EPA 3010A
Blank (B6I0099-BLK1) Prepared: 06-Sep-16 Analyzed: 07-Sep-16
Aluminum mg/LND 0.20
Antimony "ND 0.050
Arsenic "ND 0.040
Barium "ND 0.010
Beryllium "ND 0.010
Boron "ND 0.10
Cadmium "ND 0.0050
Calcium "0.135 0.10 B-01
Chromium "ND 0.010
Cobalt "ND 0.010
Copper "ND 0.010
Iron "ND 0.050
Lead "ND 0.010
Lithium "ND 0.025
Magnesium "ND 0.050
Manganese "ND 0.010
Molybdenum "ND 0.0050
Nickel "ND 0.010
Potassium "ND 0.50
Selenium "ND 0.050
Silver "ND 0.010
Sodium "ND 0.50
Strontium "ND 0.010
Thallium "ND 0.020
Vanadium "ND 0.050
Zinc "ND 0.050

LCS (B6I0099-BS1) Prepared: 06-Sep-16 Analyzed: 07-Sep-16
Aluminum mg/L6.51 0.20 6.00 80-120108
Antimony "2.15 0.050 2.00 80-120107
Arsenic "2.08 0.040 2.00 80-120104
Barium "2.07 0.010 2.00 80-120104
Beryllium "2.12 0.010 2.00 80-120106
Boron "2.03 0.10 2.00 80-120101
Cadmium "2.14 0.0050 2.00 80-120107
Calcium "10.9 0.10 10.0 80-120109
Chromium "2.13 0.010 2.00 80-120107
Cobalt "2.16 0.010 2.00 80-120108
Copper "2.14 0.010 2.00 80-120107
Iron "10.8 0.050 10.0 80-120108
Lead "2.18 0.010 2.00 80-120109

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B6I0099 - EPA 3010A
LCS (B6I0099-BS1) Prepared: 06-Sep-16 Analyzed: 07-Sep-16
Lithium mg/L2.17 0.025 2.00 80-120109
Magnesium "10.9 0.050 10.0 80-120109
Manganese "10.9 0.010 10.0 80-120109
Molybdenum "1.98 0.0050 2.00 80-12098.8
Nickel "2.16 0.010 2.00 80-120108
Potassium "10.8 0.50 10.0 80-120108
Selenium "2.06 0.050 2.00 80-120103
Silver "0.110 0.010 0.100 80-120110
Sodium "10.7 0.50 10.0 80-120107
Strontium "2.08 0.010 2.00 80-120104
Thallium "2.10 0.020 2.00 80-120105
Vanadium "2.09 0.050 2.00 80-120104
Zinc "2.15 0.050 2.00 80-120107

LCS Dup (B6I0099-BSD1) Prepared: 06-Sep-16 Analyzed: 07-Sep-16
Aluminum mg/L6.34 0.20 6.00 2080-120106 2.68
Antimony "2.09 0.050 2.00 2080-120104 2.84
Arsenic "2.08 0.040 2.00 2080-120104 0.0963
Barium "2.03 0.010 2.00 2080-120101 2.34
Beryllium "2.08 0.010 2.00 2080-120104 2.00
Boron "1.98 0.10 2.00 2080-12099.2 2.24
Cadmium "2.10 0.0050 2.00 2080-120105 1.93
Calcium "10.6 0.10 10.0 2080-120106 2.23
Chromium "2.08 0.010 2.00 2080-120104 2.42
Cobalt "2.12 0.010 2.00 2080-120106 2.01
Copper "2.10 0.010 2.00 2080-120105 1.84
Iron "10.5 0.050 10.0 2080-120105 2.25
Lead "2.13 0.010 2.00 2080-120107 2.14
Lithium "2.13 0.025 2.00 2080-120106 2.00
Magnesium "10.7 0.050 10.0 2080-120107 2.13
Manganese "10.7 0.010 10.0 2080-120107 2.13
Molybdenum "1.91 0.0050 2.00 2080-12095.5 3.40
Nickel "2.12 0.010 2.00 2080-120106 2.05
Potassium "10.6 0.50 10.0 2080-120106 1.50
Selenium "2.06 0.050 2.00 2080-120103 0.0486
Silver "0.107 0.010 0.100 2080-120107 2.67
Sodium "10.4 0.50 10.0 2080-120104 2.65
Strontium "2.04 0.010 2.00 2080-120102 2.33
Thallium "2.14 0.020 2.00 2080-120107 1.51
Vanadium "2.03 0.050 2.00 2080-120102 2.52
Zinc "2.11 0.050 2.00 2080-120106 1.69

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B6I0099 - EPA 3010A

Duplicate (B6I0099-DUP1) Prepared: 06-Sep-16 Analyzed: 07-Sep-16Source: 1603254-03
Aluminum mg/LND 0.20 ND 20
Antimony "ND 0.050 ND 20
Arsenic "0.0479 0.040 ND 20
Barium "19.4 0.010 20.9 207.28
Beryllium "ND 0.010 ND 20
Boron "37.2 0.10 40.1 207.39
Cadmium "ND 0.0050 ND 20
Calcium "325 0.10 347 206.34
Chromium "ND 0.010 ND 20
Cobalt "ND 0.010 ND 20
Copper "ND 0.010 0.0245 20
Iron "7.29 0.050 7.75 206.17
Lead "0.00600 0.010 ND 20
Lithium "3.89 0.025 4.39 2012.1
Magnesium "258 0.050 273 205.53
Manganese "0.182 0.010 0.197 207.80
Molybdenum "ND 0.0050 ND 20
Nickel "0.0107 0.010 0.0112 204.57
Potassium "238 0.50 257 207.58
Selenium "0.124 0.050 0.122 202.28
Silver "ND 0.010 ND 20
Strontium "16.8 0.010 17.8 206.12
Thallium "0.0279 0.020 0.0163 20 QR-0452.5
Vanadium "ND 0.050 ND 20
Zinc "ND 0.050 ND 20

Duplicate (B6I0099-DUP2) Prepared: 06-Sep-16 Analyzed: 07-Sep-16Source: 1603254-03RE1
Sodium mg/L8260 25 9020 208.80

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B6I0099 - EPA 3010A
Matrix Spike (B6I0099-MS1) Prepared: 06-Sep-16 Analyzed: 07-Sep-16Source: 1603254-03
Aluminum mg/L6.38 0.20 6.00 ND 56-158106
Antimony "2.22 0.050 2.00 ND 73-132111
Arsenic "2.33 0.040 2.00 ND 74-141116
Barium "21.4 0.010 2.00 20.9 QM-4X68-13723.0
Beryllium "1.96 0.010 2.00 ND 83-12798.0
Boron "39.2 0.10 2.00 40.1 QM-4X78-129NR
Cadmium "1.88 0.0050 2.00 ND 85-12494.0
Calcium "338 0.10 10.0 347 QM-4X72-135NR
Chromium "1.92 0.010 2.00 ND 85-12495.8
Cobalt "1.80 0.010 2.00 ND 80-12590.1
Copper "2.08 0.010 2.00 0.0245 81-129103
Iron "17.0 0.050 10.0 7.75 71-13592.5
Lead "1.74 0.010 2.00 ND 73-12786.8
Lithium "7.08 0.025 2.00 4.39 61-164135
Magnesium "265 0.050 10.0 273 QM-4X75-133NR
Manganese "9.84 0.010 10.0 0.197 87-11896.4
Molybdenum "1.72 0.0050 2.00 ND QM-0787-12185.9
Nickel "1.82 0.010 2.00 0.0112 71-13290.4
Potassium "257 0.50 10.0 257 QM-4X63-152NR
Selenium "2.32 0.050 2.00 0.122 76-135110
Silver "0.124 0.010 0.100 ND 76-134124
Strontium "19.0 0.010 2.00 17.8 QM-4X68-14056.0
Thallium "1.54 0.020 2.00 0.0163 66-13176.4
Vanadium "1.98 0.050 2.00 ND 85-12799.1
Zinc "1.98 0.050 2.00 ND 84-12899.0

Matrix Spike (B6I0099-MS2) Prepared: 06-Sep-16 Analyzed: 07-Sep-16Source: 1603254-03RE1
Sodium mg/L8340 25 10.0 9020 QM-4X75-125NR

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 13 of 29

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
4700 Stockdale HWY, Suite120 Travis 1WD UIC

Chad Walker

Travis Lease

13-Oct-16 12:01Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B6I0099 - EPA 3010A
Matrix Spike Dup (B6I0099-MSD1) Prepared: 06-Sep-16 Analyzed: 07-Sep-16Source: 1603254-03
Aluminum mg/L6.51 0.20 6.00 ND 2056-158109 2.09
Antimony "2.25 0.050 2.00 ND 2073-132113 1.70
Arsenic "2.46 0.040 2.00 ND 2074-141123 5.43
Barium "21.7 0.010 2.00 20.9 20 QM-4X68-13739.5 1.53
Beryllium "2.02 0.010 2.00 ND 2083-127101 2.87
Boron "39.2 0.10 2.00 40.1 20 QM-4X78-129NR 0.0510
Cadmium "1.94 0.0050 2.00 ND 2085-12496.8 2.88
Calcium "334 0.10 10.0 347 20 QM-4X72-135NR 1.01
Chromium "1.98 0.010 2.00 ND 2085-12498.8 2.98
Cobalt "1.85 0.010 2.00 ND 2080-12592.6 2.74
Copper "2.15 0.010 2.00 0.0245 2081-129106 3.07
Iron "17.2 0.050 10.0 7.75 2071-13594.0 0.878
Lead "1.80 0.010 2.00 ND 2073-12789.8 3.34
Lithium "7.09 0.025 2.00 4.39 2061-164135 0.141
Magnesium "265 0.050 10.0 273 20 QM-4X75-133NR 0.0378
Manganese "10.0 0.010 10.0 0.197 2087-11898.5 2.10
Molybdenum "1.80 0.0050 2.00 ND 2087-12190.1 4.77
Nickel "1.87 0.010 2.00 0.0112 2071-13292.7 2.55
Potassium "252 0.50 10.0 257 20 QM-4X63-152NR 1.81
Selenium "2.40 0.050 2.00 0.122 2076-135114 3.34
Silver "0.126 0.010 0.100 ND 2076-134126 2.24
Strontium "18.4 0.010 2.00 17.8 20 QM-4X68-14030.5 2.73
Thallium "1.55 0.020 2.00 0.0163 2066-13176.6 0.259
Vanadium "2.04 0.050 2.00 ND 2085-127102 3.13
Zinc "2.02 0.050 2.00 ND 2084-128101 2.15

Matrix Spike Dup (B6I0099-MSD2) Prepared: 06-Sep-16 Analyzed: 07-Sep-16Source: 1603254-03RE1
Sodium mg/L8360 25 10.0 9020 20 QM-4X75-125NR 0.299

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B6I0099 - EPA 3010A
Post Spike (B6I0099-PS2) Prepared: 06-Sep-16 Analyzed: 07-Sep-16Source: 1603254-03RE1
Aluminum mg/L300 300 0.132 75-12599.8
Antimony "101 100 0.0391 75-125101
Arsenic "107 100 0.572 75-125106
Barium "126 100 19.7 75-125106
Beryllium "109 100 0.00489 75-125109
Boron "138 100 37.5 75-125101
Cadmium "109 100 0.0147 75-125109
Calcium "851 500 355 75-12599.3
Chromium "108 100 -0.00978 75-125108
Cobalt "108 100 0.0147 75-125108
Copper "108 100 0.0342 75-125108
Iron "505 500 7.94 75-12599.4
Lead "107 100 -0.269 75-125107
Lithium "113 100 3.26 75-125110
Magnesium "826 500 327 75-12599.9
Manganese "503 500 0.147 75-125101
Molybdenum "92.6 100 0.841 75-12591.8
Nickel "108 100 0.0636 75-125108
Potassium "686 500 183 75-125101
Selenium "110 100 1.38 75-125109
Silver "4.63 5.00 0.112 75-12590.4
Sodium "9000 500 8820 QM-4X75-12536.7
Strontium "123 100 17.1 75-125106
Thallium "104 100 0.509 75-125103
Vanadium "108 100 0.00978 75-125108
Zinc "111 100 -0.0929 75-125111

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch B6I0240 - EPA 7470A Prep
Blank (B6I0240-BLK1) Prepared & Analyzed: 12-Sep-16
Mercury mg/LND 0.00020

LCS (B6I0240-BS1) Prepared & Analyzed: 12-Sep-16
Mercury mg/L0.00978 0.00020 0.0100 85-11597.8

LCS Dup (B6I0240-BSD1) Prepared & Analyzed: 12-Sep-16
Mercury mg/L0.0105 0.00020 0.0100 2085-115105 6.80

Duplicate (B6I0240-DUP1) Prepared & Analyzed: 12-Sep-16Source: 1603382-01
Mercury mg/LND 0.00020 ND 20

Matrix Spike (B6I0240-MS1) Prepared & Analyzed: 12-Sep-16Source: 1603382-02
Mercury mg/L0.0100 0.00020 0.0100 ND 75-125100

Matrix Spike Dup (B6I0240-MSD1) Prepared & Analyzed: 12-Sep-16Source: 1603382-02
Mercury mg/L0.0100 0.00020 0.0100 ND 2075-125100 0.299

Post Spike (B6I0240-PS1) Prepared & Analyzed: 12-Sep-16Source: 1603382-01
Mercury ug/L4.87 5.00 -0.0139 85-11597.4

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

TEPH by GC FID - Quality Control

Batch B6I0004 - EPA 3510C
Blank (B6I0004-BLK1) Prepared: 01-Sep-16 Analyzed: 06-Sep-16
TPH Oil Crude (C8-C40) mg/LND 0.10

" 0.100 32-163Surrogate: o-Terphenyl 75.50.0755

LCS (B6I0004-BS1) Prepared: 01-Sep-16 Analyzed: 06-Sep-16
TPH Oil Crude (C8-C40) mg/L1.49 0.10 2.00 57-12574.6

" 0.100 32-163Surrogate: o-Terphenyl 1040.104

LCS Dup (B6I0004-BSD1) Prepared: 01-Sep-16 Analyzed: 06-Sep-16
TPH Oil Crude (C8-C40) mg/L1.60 0.10 2.00 2057-12579.9 6.78

" 0.100 32-163Surrogate: o-Terphenyl 1040.104

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch B6I0010 - EPA 5030B VOCGCMS
Blank (B6I0010-BLK1) Prepared: 01-Sep-16 Analyzed: 02-Sep-16
Benzene ug/LND 0.50
Ethylbenzene "ND 0.50
Toluene "ND 0.50
Xylenes (total) "ND 0.50

" 12.5 89-115Surrogate: Dibromofluoromethane 92.411.6
" 12.5 75-117Surrogate: Toluene-d8 99.012.4
" 12.5 80-116Surrogate: 4-Bromofluorobenzene 98.212.3

LCS (B6I0010-BS1) Prepared: 01-Sep-16 Analyzed: 02-Sep-16
Benzene ug/L24.4 0.50 25.0 84-11897.4
Toluene "24.8 0.50 25.0 76-12299.2

" 12.5 89-115Surrogate: Dibromofluoromethane 95.111.9
" 12.5 75-117Surrogate: Toluene-d8 10112.6
" 12.5 80-116Surrogate: 4-Bromofluorobenzene 94.211.8

LCS Dup (B6I0010-BSD1) Prepared: 01-Sep-16 Analyzed: 02-Sep-16
Benzene ug/L25.8 0.50 25.0 2084-118103 5.94
Toluene "25.9 0.50 25.0 2076-122104 4.34

" 12.5 89-115Surrogate: Dibromofluoromethane 92.211.5
" 12.5 75-117Surrogate: Toluene-d8 99.212.4
" 12.5 80-116Surrogate: 4-Bromofluorobenzene 93.311.7

Duplicate (B6I0010-DUP1) Prepared: 01-Sep-16 Analyzed: 02-Sep-16Source: 1603227-01
Benzene ug/L156 0.50 155 20 E0.509
Ethylbenzene "28.3 0.50 28.0 200.994
Toluene "293 0.50 296 20 E1.14
Xylenes (total) "255 0.50 256 20 E0.286

" 12.5 89-115Surrogate: Dibromofluoromethane 94.511.8
" 12.5 75-117Surrogate: Toluene-d8 10112.6
" 12.5 80-116Surrogate: 4-Bromofluorobenzene 10713.4

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch B6I0010 - EPA 5030B VOCGCMS
Matrix Spike (B6I0010-MS1) Prepared: 01-Sep-16 Analyzed: 02-Sep-16Source: 1603227-03
Benzene ug/L41.5 0.50 25.0 12.1 84-117117
Toluene "35.4 0.50 25.0 6.23 66-126116

" 12.5 89-115Surrogate: Dibromofluoromethane 93.311.7
" 12.5 75-117Surrogate: Toluene-d8 10112.6
" 12.5 80-116Surrogate: 4-Bromofluorobenzene 97.412.2

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Polynuclear Aromatic Compounds by GC/MS with Selected Ion Monitoring - Quality Control

Batch B6I0023 - EPA 3510C MS
Blank (B6I0023-BLK1) Prepared: 01-Sep-16 Analyzed: 05-Sep-16
Acenaphthene ug/LND 0.10
Acenaphthylene "ND 0.10
Anthracene "ND 0.10
Benz (a) anthracene "ND 0.10
Benzo (b) fluoranthene "ND 0.10
Benzo (k) fluoranthene "ND 0.10
Benzo (a) pyrene "ND 0.10
Benzo (g,h,i) perylene "ND 0.10
Chrysene "ND 0.10
Dibenz (a,h) anthracene "ND 0.10
Fluoranthene "ND 0.10
Fluorene "ND 0.10
Indeno (1,2,3-cd) pyrene "ND 0.10
Naphthalene "ND 0.10
Phenanthrene "ND 0.10
Pyrene "ND 0.10

" 0.800 23-187Surrogate: p-Terphenyl-d14 95.00.760

LCS (B6I0023-BS1) Prepared: 01-Sep-16 Analyzed: 05-Sep-16
Acenaphthene ug/L0.530 0.10 0.800 36-12366.2
Acenaphthylene "0.530 0.10 0.800 38-12266.2
Anthracene "0.620 0.10 0.800 57-11777.5
Benz (a) anthracene "0.650 0.10 0.800 76-12681.2
Benzo (b) fluoranthene "0.610 0.10 0.800 66-13776.2
Benzo (k) fluoranthene "0.820 0.10 0.800 68-151102
Benzo (a) pyrene "0.690 0.10 0.800 67-12786.2
Benzo (g,h,i) perylene "0.670 0.10 0.800 61-15383.8
Chrysene "0.830 0.10 0.800 82-129104
Dibenz (a,h) anthracene "0.640 0.10 0.800 63-14980.0
Fluoranthene "0.700 0.10 0.800 75-12487.5
Fluorene "0.580 0.10 0.800 36-13372.5
Indeno (1,2,3-cd) pyrene "0.650 0.10 0.800 61-14781.2
Naphthalene "0.510 0.10 0.800 32-11863.8
Phenanthrene "0.510 0.10 0.800 58-12263.8
Pyrene "0.710 0.10 0.800 75-12488.8

" 0.800 23-187Surrogate: p-Terphenyl-d14 1150.920

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Polynuclear Aromatic Compounds by GC/MS with Selected Ion Monitoring - Quality Control

Batch B6I0023 - EPA 3510C MS
LCS Dup (B6I0023-BSD1) Prepared: 01-Sep-16 Analyzed: 05-Sep-16
Acenaphthene ug/L0.540 0.10 0.800 3036-12367.5 1.87
Acenaphthylene "0.540 0.10 0.800 3038-12267.5 1.87
Anthracene "0.620 0.10 0.800 3057-11777.5 0.00
Benz (a) anthracene "0.660 0.10 0.800 3076-12682.5 1.53
Benzo (b) fluoranthene "0.630 0.10 0.800 3066-13778.8 3.23
Benzo (k) fluoranthene "0.880 0.10 0.800 3068-151110 7.06
Benzo (a) pyrene "0.630 0.10 0.800 3067-12778.8 9.09
Benzo (g,h,i) perylene "0.690 0.10 0.800 3061-15386.2 2.94
Chrysene "0.870 0.10 0.800 3082-129109 4.71
Dibenz (a,h) anthracene "0.640 0.10 0.800 3063-14980.0 0.00
Fluoranthene "0.720 0.10 0.800 3075-12490.0 2.82
Fluorene "0.560 0.10 0.800 3036-13370.0 3.51
Indeno (1,2,3-cd) pyrene "0.670 0.10 0.800 3061-14783.8 3.03
Naphthalene "0.500 0.10 0.800 3032-11862.5 1.98
Phenanthrene "0.500 0.10 0.800 3058-12262.5 1.98
Pyrene "0.740 0.10 0.800 3075-12492.5 4.14

" 0.800 23-187Surrogate: p-Terphenyl-d14 1120.900

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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RPD
Limit Notes  Analyte

Dissolved Gases by RSK 175 - Quality Control

Batch B6I0103 - None-gases
Blank (B6I0103-BLK1) Prepared & Analyzed: 06-Sep-16
Methane mg/LND 0.100

LCS (B6I0103-BS1) Prepared & Analyzed: 06-Sep-16
Methane mg/L2.87 0.100 2.98 70-13096.3

LCS Dup (B6I0103-BSD1) Prepared & Analyzed: 06-Sep-16
Methane mg/L2.88 0.100 2.98 3070-13096.6 0.348

Duplicate (B6I0103-DUP1) Prepared & Analyzed: 06-Sep-16Source: 1603283-01
Methane mg/L2.48 0.100 2.63 305.86

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Result Limit
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Units Level
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RPD
Limit Notes  Analyte

Metals by EPA 200 Series Methods - Quality Control

Batch B6I0340 - EPA 200.8
Blank (B6I0340-BLK1) Prepared: 15-Sep-16 Analyzed: 19-Sep-16
Uranium mg/LND 0.0010

LCS (B6I0340-BS1) Prepared: 15-Sep-16 Analyzed: 19-Sep-16
Uranium mg/L0.0483 0.0010 0.0500 85-11596.6

LCS Dup (B6I0340-BSD1) Prepared: 15-Sep-16 Analyzed: 19-Sep-16
Uranium mg/L0.0508 0.0010 0.0500 2085-115102 5.04

Duplicate (B6I0340-DUP1) Prepared: 15-Sep-16 Analyzed: 19-Sep-16Source: 1603382-01
Uranium mg/LND 0.0010 ND 20

Matrix Spike (B6I0340-MS1) Prepared: 15-Sep-16 Analyzed: 19-Sep-16Source: 1603382-01
Uranium mg/L0.0485 0.0010 0.0500 ND 70-13097.0

Matrix Spike Dup (B6I0340-MSD1) Prepared: 15-Sep-16 Analyzed: 19-Sep-16Source: 1603382-01
Uranium mg/L0.0472 0.0010 0.0500 ND 2070-13094.4 2.67

Post Spike (B6I0340-PS1) Prepared: 15-Sep-16 Analyzed: 19-Sep-16Source: 1603382-01
Uranium ug/L48.7 50.0 0.109 75-12597.2

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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E906.0 - Quality Control

Batch R215994 - NONE
LCS (LCS-R215994) Prepared & Analyzed: 05-Oct-16
Tritium pCi/L81000 90-110100

Blank (MB-R215994) Prepared & Analyzed: 05-Oct-16
Tritium pCi/L-200 400 Ua-

Matrix Spike Duplicate (MSD-R215994) Prepared & Analyzed: 05-Oct-16Source: C16090282-003
Tritium pCi/L82000 2080-120101 2.4

Matrix Spike (MS-R215994) Prepared & Analyzed: 05-Oct-16Source: C16090282-003
Tritium pCi/L83000 80-120103

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Limit Notes  Analyte

E905.0 - Quality Control

Batch SR900656 - NONE
LCS (LCS-SR900656) Prepared & Analyzed: 19-Sep-16
Strontium 90 pCi/L24 80-12098

Blank (MB-SR900656) Prepared & Analyzed: 19-Sep-16
Strontium 90 pCi/L0.6 1 Ua-

Matrix Spike Duplicate (MSD-SR900656) Prepared & Analyzed: 19-Sep-16Source: C16090290-001
Strontium 90 pCi/L143 60.370-130112 0.2

Matrix Spike (MS-SR900656) Prepared & Analyzed: 19-Sep-16Source: C16090290-001
Strontium 90 pCi/L143 70-130113

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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M900.0 - Quality Control

Batch WG409846 - NONE
Duplicate (L32731-02DUP) Prepared & Analyzed: 14-Sep-16Source: L32731-02
Gross Alpha pCi/L48 28 2-

Duplicate (L32731-02DUP2) Prepared & Analyzed: 14-Sep-16Source: L32731-02
Gross Beta pCi/L120 84 2-

Matrix Spike (L32731-02MS) Prepared & Analyzed: 14-Sep-16Source: L32731-02
Gross Alpha pCi/L860 1000 28 83-13383

Matrix Spike (L32731-02MS2) Prepared & Analyzed: 14-Sep-16Source: L32731-02
Gross Beta pCi/L1300 1000 84 70-129122

LCS (WG409394LCSW) Prepared & Analyzed: 14-Sep-16
Gross Alpha pCi/L120 100 83-133120

LCS (WG409394LCSW2) Prepared & Analyzed: 14-Sep-16
Gross Beta pCi/L110 100 70-129110

Blank (WG409394PBW) Prepared & Analyzed: 14-Sep-16
Gross Alpha pCi/L3.9 -22

Blank (WG409394PBW2) Prepared & Analyzed: 14-Sep-16
Gross Beta pCi/L22 -54

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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M903.1 - Quality Control

Batch WG410446 - NONE
Duplicate (L32613-01DUP) Prepared & Analyzed: 26-Sep-16Source: L32613-01
Radium 226 pCi/L0.26 0.17 2-

Duplicate (L32613-02DUP) Prepared & Analyzed: 26-Sep-16Source: L32613-02
Radium 226 pCi/L0.26 0.25 2-

Matrix Spike (L32613-03MS) Prepared & Analyzed: 26-Sep-16Source: L32613-03
Radium 226 pCi/L19 20 0.17 43-14894

LCS (WG409884LCSW) Prepared & Analyzed: 26-Sep-16
Radium 226 pCi/L20 20 43-148100

Blank (WG409884PBW) Prepared & Analyzed: 26-Sep-16
Radium 226 pCi/L0.11 -0.18

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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M904.0 - Quality Control

Batch WG410752 - NONE
Duplicate (L32592-04DUP) Prepared & Analyzed: 30-Sep-16Source: L32592-04
Radium 228 pCi/L11 8.9 2-

Matrix Spike (L32592-05MS) Prepared & Analyzed: 30-Sep-16Source: L32592-05
Radium 228 pCi/L23 18.47 14 47-12349

Duplicate (L32592-09DUP) Prepared & Analyzed: 30-Sep-16Source: L32592-09
Radium 228 pCi/L21 21 2-

LCS (WG410447LCSW) Prepared & Analyzed: 29-Sep-16
Radium 228 pCi/L11 18.47 47-12360

Blank (WG410447PBW) Prepared & Analyzed: 29-Sep-16
Radium 228 pCi/L-0.1 -1.04

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Notes and Definitions 

Ua Not detected at minimum detectable concentration.

R-06 The Reporting Limit has been raised to account for the presence of high levels of analytes.

R-01 The Reporting Limit has been raised to account for matrix interference.

QR-04 The RPD exceeded the QC control limits.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on acceptable LCS and/or 
LCSD recovery and/or RPD values.

QB-01 The method blank contains analyte at a concentration above the RL/PQL; however, concentration is less than 10% of the sample result, 
which is negligible according to method criteria.

QB Method-specified preservation criteria cannot be met due to sample matrix.

E The concentration indicated for this analyte is an estimated value above the calibration range of the instrument. This value is considered 
an estimate (CLP E-flag).

DF Sample required dilution due to high sediment.

D1 Sample required dilution due to matrix.

B-01 The method blank contains analyte at a concentration above the RL/PQL.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmentai and Compliance CHAIN CUSTODY 
301 Roemer Way Suite 300, Santa Maria, CA 93454 101 Adkisson Way, Taft, CA 93268 

__1_Phone: (805) 922·4712 Fax: (805) 925·3376 www.oecusa.com 

CA 
<: 

Phone: 661-363-7240 Fax: E-mail: ~ 
Q) 

Report To: cwalker@vaquero energy.coSampler: CJ Reynolds "£ 

Date: Time:--_... _--_... _-------_... _------
Date: Time: 

Date: Time:----------... _.._.......-------_... _--_. 
Date: Time: 

Phone: (661) 762·9143 

Namel#: Travis 1WD UIC 

Travis Lease 

Analysis Requested 

'a 
"i
u: 
::t: 
c. 

Page __1__ of 

Special Instructions: 

-- CC the following; 

X I Analysis I Preservative I Sample Container 

SSO C 

HN03 

HCI 

:ssoc 

PAHs SS"C 

Methane SS· C 

Uranium HN03

Radlonuclides 
AC2 I HN03 

Tritium SS·C 

1 x Liter Poly 

1 x 250mL Poly 

3 X 40mLVOA 

2x40mLVOA 

1 X 250m I poly 

3x 1L Poly 

1 X 250ml 
amber glass 

Rev. 



WORK ORDER: \ \.ac:. ?;>?:=cC) TEMPERATURE: 2.. _i DC SAMPLE RECEIPT 
CLIENT: \i 0. ¥~YD _6~&(~D 

LOGINDATEfTIME: g'bh~-I'(a @ II ~c~tableRangeO.Ct06.C[Seee::;:~~;:~;::: Bl 3, ~~ 
COCRECEIVEDDATEfTlME: G':; \·\\v-e\n...?

SAMPLE TRANSPORT SAMPLE RECEIPT, CONDITION, PRESERVATION 

~OEC Courier/Sampler 

oDelivery (Other than OEC) 

D After-Hours Outside Drop-Off [Brought Inside] 

Initials/Datemme: ______________ 

D Shipment Carrier: ____________ 

Tracking #: 

CUSTODY SEALS ~one Present 

Cooler(s): 0 Present, Intact 0 Present, Not Intact 0 None 

Sample(s): DPresent, Intact 0 Present, Not Intact 0 None 

~mples Received on Ice Within Temperature Range [Acceptable] 

o Samples Received Outside Temperature Range [Acceptable] 

D Direct from Field, on Ice 

o Ambient: Air or Fmer Matrix 

D Received Ambient, Placed on Ice for Transport 

o Sample Temperature Acceptable for Analysis Requested 

D Samples Received Outside Temperature Range [Exception] 

D Insufficient Ice or Unknown Cause 

n See Problem Chain * 

CONTAINERS, COC CHANGES, ANDIOR CORRECTIONS 
OEC 

CONTAINER ID 

'\ o.~ 'B 
\ L.. 

\~.~ F 

\~.~~ 

\ ~\ 

\'t
\ J'-\~ 
\ L-~ 

CONTAINER DESCRIPTION 

1..- \L ~,.......\.... ,r-"," 

\ L ~... \Li\ 
}'O::,. \.L .L') ....~~ A .......... , ~ 

\. ")..~~ __I..... ,0£ \~ 
. , "'3 

"-\...1 
'2..~D ...N"\L v:\ VV"\.~ 

2.. - "-\ C,i'-.....~\. ... \(> \. A ......... 

"h.. '4. (' ~~'- \)C/,Q...' 

CHECKS: 
PRESERVATIVE, cr, S· &lor pH MATRIX 

Pw 
~ 

\-\~~,r~ 

w' L2. 

I+u1 1_ v 

(*J PROBLEM CHAIN REQUIRED 

Completed COC(s) Received With Samples 

Correct Container(s) for Analysis Requested 

Container(s) Intact and in Good Condition 

Container Label(s) Consistent with COC 

Proper Preservation on Sample Label(s) 

OEC Preservative Added •• 

YES NO NIA 

'~O* 0 

f?S 
is! 
6 
~ 
o 

D* D 

0* 0 

0* D 

D 0 

~ 0 
VOA Containers Free of Headspace D \21v D 

Tedlar Bag(s) Free of Condensation D O*)8J 
n* OR ~(COmm'nls) Expedited PM Notification [lniUDatemme]: 

COMMENTS 

£3 

8 
rr-C-2. 

A-c..~ 

8 
ftC~ 

f3 

("") OEC PRES. 10 

M See Comments below or 
Problem Chain 

INITIALS 

-

3 ViJA-s J1Vl-l IrJ Httte tft:It DfJpfirv& GvttA 

Rev. 0211212016 

page ___ of __,_RECEIPT LOGIN BY: ~ RECEIPT REVIEWED BY: ~ L 



Start Field Time: 

Consumables: 

Admin Use: 

Name: 

Total Drive Time:: 
I 

Total Drive Miledge: 

Oilfield Environmental &Compliance, Inc. 
307 Roemer Way, Suite 300, Santa Maria, Co 93454 
101 Adkisson Way, Taft Co 93268 
Phone: 805-922-4772 / 661-762-9143 
AR@oecusa.com 

s 

Roundtrip Drive Mileage: .?6 
Stop Field Time: 

Stop Field Mileage: 

Initials: Date: 

Total Field Time: 

Total Field Mileage: 

TICKET NO. 5675 

Date: 

Employee Naml: 

Client Name: 

Project / Site N¢me: 
I 

Roundtrip Drive ITime: Cl· 

! 
Decription / Co~ment: 



·Fluid Sampling Log 
Date: e>I"- 31- "of'; 


Sampler's name: <2"> 1?ey~ ids 

Company:----'Q!o.od!.I!iI5::::<::!.____________ 

I 
Company Sam je for: V7:M.ll..fO 

I/Facility lobation: fUll llAlD /7:iiVt'rl~l 0';.I'L tJ~ k ... - D.
I p 

i 
Purpose of Sampling: DCGG.R uxc pTD

! 

Well Site Super~isor: et-J trJd/;q 
I 

persons witnessing sampling: 

! 



:.~;.;.;~ ~. 

'':' 

\, -',. 

··....1 ~ :. 



ILFIELD ENVIRONMENTAL & COMPLIANCE, INC. 

Vaquero Energy / Travis Lease UICI . i 

q>OGGR Injection and Formation Waters Field Procedures 

Sample Date: 08/31/2016 

Sample Tech: CJ Reynolds 

Sampling Locations:j Travis 1WD UIC 

SCOPE/SAFETY 

I 

Scope: The followin~ is a summary of OEC's field sampling procedures for collection of oil & water directly from the well 

head. Procedures m:ay be subject to change due to variability of sampling and matrix conditions at each unique location. 

Safety Procedures: IAll client specific safety procedures/policies will be reviewed and understood before a technician 

begins work. JSA ddcumentation shall be filled out and signed by represented parties. The technician shall confirm with 
. I 

the client the projeft information required for the Chain of Custody (COC) document including project ID, sample point 

ID, report to personnel, turnaround time (TAT) and any additional pertinent information (Le. API numbers, etc.). Where 

possible, the technibian should pre-label sample containers for the testing requested prior to sampling. 

i 
PPE: Proper perso~al protective equipment (PPE) for oilfield working conditions is required for the duration of the 

• I 

sampling event an~ at all times while on-site. These include .full flame resistant (FR) clothing, H2S monitor, steel toe 

work boots, hard h~t, chemical/heat resistant gloves, safety glasses, and any additional equipment field conditions may 

require (Le. face shield, heat protection, raingear, etc.). 

i 

Caution: Well headl fluids have not gone through vapor separation and could contain high levels of entrained H2S. Use 

discretion when op~ning valves and pulling samples. Stand upwind and utilize equipment that allows for directional flow 
I 

of samples to avoi!:! potential exposure. Utilize proper equipment when operating gate valves and avoid using gate 

valves as the prim~ry flow control for sampling. Implement a ball valve manifold for sampling whenever feasible for 

optimum flow control. Well head sample points include moving parts and tripping hazards that must be recognized and 

identified prior to cpmmencing work. 

i 

307 ROEMER WAY, SUITE 300 I SANTA MARIA I CA 93454 I (805)922-4772 I FAX (805)925-3376 I ELAP# 2438 
I www.oecusa.com 
I 

http:www.oecusa.com


I 

o Il F I Ell DEN V I RON MEN TAL & CO M P L I A NeE I INC. 

i 
I 

i 
i 

EQUIPMENT I SAMPLING PROCEDURES 
I 

• Stainless ste:el manifold w/ ball valve (3/8",1/4",1/2"), 

.. Separatory ~unnel(s) with ring stand 


• Five gallon rDetal bucket with ring top lid 
I 

III Grounding cables 
I 

e Sampling containers with required preservation as needed (various) 

~ Ice chest(s)/Coolers + ice 

III IR Temperature Gun 

II Field sampling instrumentation (pH, Turbidity, Ee, Temp, rDS) 

Sampling: Using t~e temperature gun, scan the working temperature of the sampling point to determine the 

temperature of the fluids. Adjust PPE selection as necessary based on observed temperature. 

Identify the sampling point if not previously established/labeled. This is typically a production flow line directly off of the 

well head. Double check that all valves are closed prior to removing gauge or plug at determined sampling point. Once 

confirmed closed, slowly remove gauge, listening for hissing of pressure release. If hissing does not die down or pressure 

from partially remored gauge does not drop, tighten gauge back on and re-check valves. It the valves appear to be 

closed, identify an alternate sampling point where pressure can be controlled. 
I 
I 

Once gauge is safel~ removed from the sampling paint, if necessary to control excess pressure, connect a stainless steel 
! 

manifold with a ball valve, ensuring that ball valve is closed before pulling required samples. Open the gate valve and 

then place the 5 gallion bucket under ball valve; slowly open the ball valve and purge the sample fluid into the bucket. 

Important: A grou~ding cable will be used to connect the metal bucket to the well head. Establish where the 

waste/purge fluids Will be disposed of prior to this step. 
I 


I 

Once the lines hav~ been purged, well fluids are flowed slowly into a separatory funnel, controlling flow with a 

I 

secondary ball valvel (double block and bleed) if necessary. Time is allowed for phase separation of the water. The water 

phase is then flowed into the proper sample container by slowly opening the stop cock at the bottom of the separatory 
I 

funnel. Note: Extra caution is observed when adding sample to a container having an acid preservative such as 

Hydrochloric Acid. The water is introduced slowly, allowing it to run down the inside wall of the sampling container to 

avoid splashing. Fumes that may be created during this process are mitigated by staying upwind of the vapors. 

307 ROEMER WAY, SUITE 300 I SANTA MARIA I LA 93454 I (805)922-4772 I FAX (805)925-3376 I ELAP# 2438 
I 

www.oecusa.com 

http:www.oecusa.com


OILFIEILD ENVIRONMENTAL & COMPLIANCE, INC. 
I 

! 


Field Testing: The following field testing is performed immediately using an aliquot of the well fluid collected in the 

above procedure: 

1. pH 

2. Electro Conductivity 

3. Calculated TDS 

4. Temperature 

5. Turbidity 

All field data is re prded on the Fluid Sampling Log Sheet and will include the following: Client, Facility, Sample ID, 
I 

Sample Date and Tire, Agency presence, OEC Sampling technician and Field notes. 

i 

Sample Storage I Transport: Once samples have been placed in the proper containers, they are placed into a cooler on 
I 

ice and transported!to the laboratory. 
! 

Matrix Variability Ii
i 

Water Content: Due to the variability of the oil/fluid matrix from well to well, it is difficult to know 

the exact ratio prio~ to well head sampling. Since the fluids will likely be in emulsion, it is recommended that the fluid 

sample be placed rilirectly into a separatory funnel to allow for matrix separation by gravity. Due to the low water 
I 

content of some w~111 aquifer locations, special measures must be used to obtain sufficient sample volumes. In these 

cases, a large amoJnt of well fluids must first be flowed into a primary container such as a 55 gallon drum, sealed and 
I 

allowed to separa* (Petroleum from Water) for an unspecified amount of time. Post phase separation, the water 

portion may be pu~ped out of the primary container and put into the appropriate bottle ware for the required analyses. 

i 

Offshore Sampling:jSampling events performed offshore require additional planning for coordination and transportation 

and may require Jdditional safety equipment such as lifejacket/backpack. Sample container icing will take place 

immediately after s1mpling and labeling of the containers due to weight restrictions during transport. 
I 

I 


I 

Site Specific Informiation I Deviation: 

I I pAA I.e,.. 0.,1'... "A iI~J~II. c>~l --t SA ......&~ fl...~4-- s"""",","'-,.(,o J.ev;--f:~...... .pr"M iA.bl'..-A.\. .... d o{....~ IV" ."1.(... I , P I· k
atlfe.c..+-tr. .p.,.J~fA -fhA.. Ptcvu (,~/,.f~ r 4.fff(>f" .'ek e.Do't...(. ..... :"'....,.~ 
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Oilfield Environmental & Compliance, Inc.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 

were received on 12-May-17 14:35 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 

established in our Quality Manual, applicable standard operating procedures, and other related 

documentation. The results in this analytical report are limited to the samples tested and any 

reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1701668

Seth Hunter

4700 Stockdale HWY, Suite120

Bakersfield, CA 93309

RE: Tunnell Lease

Vaquero - Hermosa Rd, Bakersfield

19-May-2017  16:09

msprister@oecusa.com

Meredith Sprister, Project Manager

TEL: (805) 922-4772

FAX: (805) 925-3376307 Roemer Way, Suite 300, Santa Maria, CA 93454 www.oecusa.com

California ELAP Certification # 2438 client.oec.com\reportsClient Connect:
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Sample ID Laboratory ID Matrix Date Sampled

SAMPLE SUMMARY 

Date Received

[TOC_1]Sample Summary[TOC]

711 1701668-01 12-May-17 10:00 12-May-17 14:35Water

506 1701668-02 12-May-17 10:05 12-May-17 14:35Water

201 1701668-03 12-May-17 10:10 12-May-17 14:35Water

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Page 2 of 15

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com

client.oec.com\reportsClient Connect:
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

ANALYTICAL REPORT FOR SAMPLES

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

1701668-01 (Water)[TOC_1]1701668-01 (

711

ASTM/GPA/UOP/CARB Method
[TOC_2]ASTM/GPA/UOP/CARB Method[TOC]

ASTM 

D4052/5002

1.0029 B7E0340 15-May-17 15-May-17Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods
[TOC_2]Wet Chemistry by EPA or APHA Standard Methods[TOC]

EPA 

9040B/SM4500

H+ B

7.70 B7E0375 16-May-17 16-May-17pH Units 1pH @ 25 C 0.10 HT-pH

SM 2320B840 B7E0357 16-May-17 16-May-17mg/L "Total Alkalinity, CaCO3 10

"840 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10

ND "" "" ""Hydroxide, CaCO3 10

SM 2510B5300 B7E0321 15-May-17 15-May-17umhos/cm "Specific Conductance (EC) @ 25 C 2.0

"190 " " "Ohm-cm "Resistivity @ 25 C 2.0

SM 2540C3600 B7E0320 15-May-17 15-May-17mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0
[TOC_2]Anions by EPA Method 300.0[TOC]

EPA 300.06.4 B7E0288 12-May-17 12-May-17mg/L 2Bromide 0.80

"1100 " " 12-May-17" 200Chloride 80

ND "" 12-May-17" "2Fluoride 0.80 R-06

ND "" "" ""Nitrate as NO3 3.6 R-06

ND "" "" ""Nitrite as NO2 2.6 R-06

"190 " " 12-May-17" 200Sulfate 80

Total Metals by EPA 6000/7000 Series Methods
[TOC_2]Total Metals by EPA 6000/7000 Series Methods[TOC]

EPA 6010B0.16 B7E0409 17-May-17 18-May-17mg/L 1Barium 0.010

"23 " " "" "Boron 0.10

"63 " " "" "Calcium 0.10

"0.16 " " "" "Iron 0.050

"1.5 " " "" "Lithium 0.025

"12 " " "" "Magnesium 0.050

"0.044 " " "" "Manganese 0.010

"54 " " "" "Potassium 0.50

"160 " " 18-May-17" 50Silica (SiO2) 11

"1000 " " "" "Sodium 25

"0.84 " " 18-May-17" 1Strontium 0.010

ND "" "" ""Zinc 0.050

SM 2340B210 [CALC] " "" "Hardness as CaCO3 0.21

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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TEL: (805) 922-4772
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

1701668-02 (Water)[TOC_1]1701668-02 (

506

ASTM/GPA/UOP/CARB Method
[TOC_2]ASTM/GPA/UOP/CARB Method[TOC]

ASTM 

D4052/5002

1.0073 B7E0340 15-May-17 15-May-17Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods
[TOC_2]Wet Chemistry by EPA or APHA Standard Methods[TOC]

EPA 

9040B/SM4500

H+ B

8.07 B7E0375 16-May-17 16-May-17pH Units 1pH @ 25 C 0.10 HT-pH

SM 2320B910 B7E0357 16-May-17 16-May-17mg/L "Total Alkalinity, CaCO3 10

"910 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10

ND "" "" ""Hydroxide, CaCO3 10

SM 2510B15000 B7E0321 15-May-17 15-May-17umhos/cm "Specific Conductance (EC) @ 25 C 2.0

"65 " " "Ohm-cm "Resistivity @ 25 C 2.0

SM 2540C9500 B7E0320 15-May-17 15-May-17mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0
[TOC_2]Anions by EPA Method 300.0[TOC]

EPA 300.027 B7E0288 12-May-17 12-May-17mg/L 5Bromide 2.0

"4600 " " 12-May-17" 500Chloride 200

ND "" 12-May-17" "5Fluoride 2.0 R-06

ND "" "" ""Nitrate as NO3 9.0 R-06

ND "" "" ""Nitrite as NO2 6.6 R-06

"110 " " "" "Sulfate 2.0

Total Metals by EPA 6000/7000 Series Methods
[TOC_2]Total Metals by EPA 6000/7000 Series Methods[TOC]

EPA 6010B0.53 B7E0409 17-May-17 18-May-17mg/L 1Barium 0.010

"36 " " "" "Boron 0.10

"50 " " "" "Calcium 0.10

"0.051 " " "" "Iron 0.050

"2.7 " " "" "Lithium 0.025

"62 " " "" "Magnesium 0.050

ND "" "" ""Manganese 0.010

"160 " " "" "Potassium 0.50

"70 " " "" "Silica (SiO2) 0.21

"3100 " " 18-May-17" 50Sodium 25

"1.9 " " 18-May-17" 1Strontium 0.010

ND "" "" ""Zinc 0.050

SM 2340B380 [CALC] " "" "Hardness as CaCO3 0.21

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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FAX: (805) 925-3376www.oecusa.com

client.oec.com\reportsClient Connect:

Page 4 of 20



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

1701668-03 (Water)[TOC_1]1701668-03 (

201

ASTM/GPA/UOP/CARB Method
[TOC_2]ASTM/GPA/UOP/CARB Method[TOC]

ASTM 

D4052/5002

1.0047 B7E0340 15-May-17 15-May-17Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods
[TOC_2]Wet Chemistry by EPA or APHA Standard Methods[TOC]

EPA 

9040B/SM4500

H+ B

8.05 B7E0375 16-May-17 16-May-17pH Units 1pH @ 25 C 0.10 HT-pH

SM 2320B1400 B7E0357 16-May-17 16-May-17mg/L "Total Alkalinity, CaCO3 10

"1400 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10

ND "" "" ""Hydroxide, CaCO3 10

SM 2510B9000 B7E0321 15-May-17 15-May-17umhos/cm "Specific Conductance (EC) @ 25 C 2.0

"110 " " "Ohm-cm "Resistivity @ 25 C 2.0

SM 2540C5700 B7E0320 15-May-17 15-May-17mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0
[TOC_2]Anions by EPA Method 300.0[TOC]

EPA 300.08.1 B7E0288 12-May-17 12-May-17mg/L 2Bromide 0.80

"2100 " " 12-May-17" 200Chloride 80

ND "" 12-May-17" "2Fluoride 0.80 R-06

ND "" "" ""Nitrate as NO3 3.6 R-06

ND "" "" ""Nitrite as NO2 2.6 R-06

"26 " " "" "Sulfate 0.80

Total Metals by EPA 6000/7000 Series Methods
[TOC_2]Total Metals by EPA 6000/7000 Series Methods[TOC]

EPA 6010B0.38 B7E0409 17-May-17 18-May-17mg/L 1Barium 0.010

"41 " " "" "Boron 0.10

"15 " " "" "Calcium 0.10

"0.66 " " "" "Iron 0.050

"2.5 " " "" "Lithium 0.025

"51 " " "" "Magnesium 0.050

ND "" "" ""Manganese 0.010

"110 " " "" "Potassium 0.50

"120 " " 18-May-17" 50Silica (SiO2) 11

"1900 " " "" "Sodium 25

"1.1 " " 18-May-17" 1Strontium 0.010

"0.078 " " "" "Zinc 0.050

SM 2340B250 [CALC] " "" "Hardness as CaCO3 0.21

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Page 6 of 15

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com

client.oec.com\reportsClient Connect:

Page 6 of 20



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

ASTM/GPA/UOP/CARB Method - Quality Control

[TOC_1]ASTM/GPA/UOP/CARB Method - Quality Control[
Result

Limit
Reporting Units

Level
Spike

Result
Source %REC %REC

Limits
RPD RPD

Limit
Notes  Analyte

Batch B7E0340 - ASTM Method Prep by volume

[TOC_2]Batch B7E0340 - ASTM Method Prep by volume[TOC]

LCS (B7E0340-BS1) Prepared & Analyzed: 15-May-17
[TOC_3]LCS (B7E0340-BS1)[TOC]

Specific Gravity @ 60/60°F Unitless1.0000 1.00 94-106100

LCS (B7E0340-BS2) Prepared & Analyzed: 15-May-17

Specific Gravity @ 60/60°F Unitless0.7836 0.784 94-106100

Duplicate (B7E0340-DUP1) Prepared & Analyzed: 15-May-17Source: 1701668-02
[TOC_3]Duplicate (B7E0340-DUP1)[TOC]

Specific Gravity @ 60/60°F Unitless1.0073 1.0073 0.050

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

[TOC_1]Wet Chemistry by EPA or 
Result

Limit
Reporting Units

Level
Spike

Result
Source %REC %REC

Limits
RPD RPD

Limit
Notes  Analyte

Batch B7E0320 - 2540 C TDS Prep

[TOC_2]Batch B7E0320 - 2540 C TDS Prep[TOC]

Blank (B7E0320-BLK1) Prepared & Analyzed: 15-May-17
[TOC_3]Blank (B7E0320-BLK1)[TOC]

Total Dissolved Solids mg/LND 10

LCS (B7E0320-BS1) Prepared & Analyzed: 15-May-17
[TOC_3]LCS (B7E0320-BS1)[TOC]

Total Dissolved Solids mg/L1000 10 1000 75-125102

LCS Dup (B7E0320-BSD1) Prepared & Analyzed: 15-May-17
[TOC_3]LCS Dup (B7E0320-BSD1)[TOC]

Total Dissolved Solids mg/L1000 10 1000 1075-125101 0.394

Duplicate (B7E0320-DUP1) Prepared & Analyzed: 15-May-17Source: 1701659-01
[TOC_3]Duplicate (B7E0320-DUP1)[TOC]

Total Dissolved Solids mg/L7400 10 7400 100.00

Batch B7E0321 - SM 2510B Prep

[TOC_2]Batch B7E0321 - SM 2510B Prep[TOC]

Blank (B7E0321-BLK1) Prepared & Analyzed: 15-May-17
[TOC_3]Blank (B7E0321-BLK1)[TOC]

Resistivity @ 25 C Ohm-cmND 2.0

Specific Conductance (EC) @ 25 C umhos/cmND 2.0

LCS (B7E0321-BS1) Prepared & Analyzed: 15-May-17
[TOC_3]LCS (B7E0321-BS1)[TOC]

Resistivity @ 25 C Ohm-cm11700 2.0 11900 80-12098.3

Specific Conductance (EC) @ 25 C umhos/cm85.6 2.0 84.0 75-125102

LCS (B7E0321-BS2) Prepared & Analyzed: 15-May-17

Specific Conductance (EC) @ 25 C umhos/cm9910 2.0 9990 75-12599.2

Resistivity @ 25 C Ohm-cm101 2.0 100 80-120101

LCS (B7E0321-BS3) Prepared & Analyzed: 15-May-17

Resistivity @ 25 C Ohm-cm10.7 2.0 10.0 80-120107

Specific Conductance (EC) @ 25 C umhos/cm93700 2.0 99800 75-12593.9

Duplicate (B7E0321-DUP1) Prepared & Analyzed: 15-May-17Source: 1701654-01
[TOC_3]Duplicate (B7E0321-DUP1)[TOC]

Specific Conductance (EC) @ 25 C umhos/cm1190 2.0 1180 200.169

Resistivity @ 25 C Ohm-cm842 2.0 844 200.237

Batch B7E0357 - EPA 2320B Alkalinity Prep

[TOC_2]Batch B7E0357 - EPA 2320B Alkalinity Prep[TOC]

Blank (B7E0357-BLK1) Prepared & Analyzed: 16-May-17
[TOC_3]Blank (B7E0357-BLK1)[TOC]

Total Alkalinity, CaCO3 mg/LND 10

Bicarbonate, CaCO3 "ND 10

Carbonate, CaCO3 "ND 10

Hydroxide, CaCO3 "ND 10

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Page 8 of 15

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com

client.oec.com\reportsClient Connect:

Page 8 of 20



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Result
Limit

Reporting Units
Level
Spike

Result
Source %REC %REC

Limits
RPD RPD

Limit
Notes  Analyte

Batch B7E0357 - EPA 2320B Alkalinity Prep

LCS (B7E0357-BS1) Prepared & Analyzed: 16-May-17
[TOC_3]LCS (B7E0357-BS1)[TOC]

Total Alkalinity, CaCO3 mg/L2350 10 2500 80-12094.1

Carbonate, CaCO3 "2340 10 2500 80-12093.4

Duplicate (B7E0357-DUP1) Prepared & Analyzed: 16-May-17Source: 1701622-01
[TOC_3]Duplicate (B7E0357-DUP1)[TOC]

Total Alkalinity, CaCO3 mg/L486 10 482 200.826

Bicarbonate, CaCO3 "486 10 482 200.826

Carbonate, CaCO3 "ND 10 ND 20

Hydroxide, CaCO3 "ND 10 ND 20

Batch B7E0375 - EPA 9040B pH Prep

[TOC_2]Batch B7E0375 - EPA 9040B pH Prep[TOC]

LCS (B7E0375-BS1) Prepared & Analyzed: 16-May-17
[TOC_3]LCS (B7E0375-BS1)[TOC]

pH @ 25 C pH Units4.01 0.10 4.00 90-110100

LCS (B7E0375-BS2) Prepared & Analyzed: 16-May-17

pH @ 25 C pH Units7.05 0.10 7.00 90-110101

LCS (B7E0375-BS3) Prepared & Analyzed: 16-May-17

pH @ 25 C pH Units9.95 0.10 10.0 90-11099.5

Duplicate (B7E0375-DUP1) Prepared & Analyzed: 16-May-17Source: 1701676-01
[TOC_3]Duplicate (B7E0375-DUP1)[TOC]

pH @ 25 C pH Units7.64 0.10 7.65 100.131

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Anions by EPA Method 300.0 - Quality Control

[TOC_1]Anions by EPA Method 300.0 - Quality Control[
Result

Limit
Reporting Units

Level
Spike

Result
Source %REC %REC

Limits
RPD RPD

Limit
Notes  Analyte

Batch B7E0288 - EPA 300.0/300.1 Anions Prep

[TOC_2]Batch B7E0288 - EPA 300.0/300.1 Anions Prep[TOC]

Blank (B7E0288-BLK1) Prepared & Analyzed: 12-May-17
[TOC_3]Blank (B7E0288-BLK1)[TOC]

Nitrate as NO3 mg/LND 1.8

Bromide "ND 0.40

Chloride "ND 0.40

Fluoride "ND 0.40

Nitrite as NO2 "ND 1.3

Sulfate "ND 0.40

LCS (B7E0288-BS1) Prepared & Analyzed: 12-May-17
[TOC_3]LCS (B7E0288-BS1)[TOC]

Bromide mg/L5.23 0.40 5.00 90-110105

Nitrate as NO3 "22.1 1.8 22.2 90-11099.8

Chloride "4.99 0.40 5.00 90-11099.8

Fluoride "4.83 0.40 5.00 90-11096.7

Nitrite as NO2 "16.6 1.3 16.4 90-110101

Sulfate "5.08 0.40 5.00 90-110102

LCS Dup (B7E0288-BSD1) Prepared & Analyzed: 12-May-17
[TOC_3]LCS Dup (B7E0288-BSD1)[TOC]

Bromide mg/L5.21 0.40 5.00 2090-110104 0.283

Nitrate as NO3 "22.1 1.8 22.2 2090-11099.7 0.0461

Chloride "4.99 0.40 5.00 2090-11099.8 0.0661

Fluoride "4.90 0.40 5.00 2090-11098.0 1.38

Nitrite as NO2 "16.7 1.3 16.4 2090-110101 0.118

Sulfate "5.08 0.40 5.00 2090-110102 0.00394

Duplicate (B7E0288-DUP1) Prepared & Analyzed: 12-May-17Source: 1701654-02
[TOC_3]Duplicate (B7E0288-DUP1)[TOC]

Bromide mg/LND 0.40 ND 20

Nitrate as NO3 "11.2 1.8 11.2 200.0317

Fluoride "0.550 0.40 0.555 200.796

Nitrite as NO2 "0.500 1.3 0.500 200.0657

Duplicate (B7E0288-DUP2) Prepared & Analyzed: 12-May-17Source: 1701654-02RE1

Chloride mg/L115 20 115 200.0739

Sulfate "604 20 604 200.0530

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Anions by EPA Method 300.0 - Quality Control

Result
Limit

Reporting Units
Level
Spike

Result
Source %REC %REC

Limits
RPD RPD

Limit
Notes  Analyte

Batch B7E0288 - EPA 300.0/300.1 Anions Prep

Matrix Spike (B7E0288-MS1) Prepared & Analyzed: 12-May-17Source: 1701654-02
[TOC_3]Matrix Spike (B7E0288-MS1)[TOC]

Bromide mg/L5.51 0.40 5.00 ND 80-120110

Fluoride "5.40 0.40 5.00 0.555 80-12097.0

Nitrite as NO2 "16.7 1.3 16.4 0.500 80-12098.2

Matrix Spike (B7E0288-MS2) Prepared & Analyzed: 12-May-17Source: 1701654-02RE1

Nitrate as NO3 mg/L1180 95 1170 42.0 80-12097.2

Chloride "377 21 263 115 80-12099.7

Sulfate "874 21 263 604 80-120103

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Total Metals by EPA 6000/7000 Series Methods - Quality Control

[TOC_1]Total Metals by EPA 6000/7000 Series Methods - Quality Control[
Result

Limit
Reporting Units

Level
Spike

Result
Source %REC %REC

Limits
RPD RPD

Limit
Notes  Analyte

Batch B7E0409 - EPA 3010A

[TOC_2]Batch B7E0409 - EPA 3010A[TOC]

Blank (B7E0409-BLK1) Prepared: 17-May-17 Analyzed: 18-May-17
[TOC_3]Blank (B7E0409-BLK1)[TOC]

Barium mg/LND 0.010

Boron "ND 0.10

Calcium "ND 0.10

Iron "ND 0.050

Lithium "ND 0.025

Magnesium "ND 0.050

Manganese "ND 0.010

Potassium "ND 0.50

Silica (SiO2) "ND 0.21

Sodium "ND 0.50

Strontium "ND 0.010

Zinc "ND 0.050

LCS (B7E0409-BS1) Prepared: 17-May-17 Analyzed: 18-May-17
[TOC_3]LCS (B7E0409-BS1)[TOC]

Barium mg/L2.06 0.010 2.00 80-120103

Boron "1.97 0.10 2.00 80-12098.6

Calcium "10.1 0.10 10.0 80-120101

Iron "10.1 0.050 10.0 80-120101

Lithium "2.08 0.025 2.00 80-120104

Magnesium "10.4 0.050 10.0 80-120104

Manganese "10.1 0.010 10.0 80-120101

Potassium "9.92 0.50 10.0 80-12099.2

Silica (SiO2) "3.59 0.21 4.28 80-12084.0

Sodium "9.94 0.50 10.0 80-12099.4

Strontium "2.06 0.010 2.00 80-120103

Zinc "2.06 0.050 2.00 80-120103

LCS Dup (B7E0409-BSD1) Prepared: 17-May-17 Analyzed: 18-May-17
[TOC_3]LCS Dup (B7E0409-BSD1)[TOC]

Barium mg/L2.03 0.010 2.00 2080-120101 1.52

Boron "1.94 0.10 2.00 2080-12097.2 1.38

Calcium "9.94 0.10 10.0 2080-12099.4 1.26

Iron "9.94 0.050 10.0 2080-12099.4 1.49

Lithium "2.04 0.025 2.00 2080-120102 1.60

Magnesium "10.2 0.050 10.0 2080-120102 1.65

Manganese "9.93 0.010 10.0 2080-12099.3 1.50

Potassium "9.78 0.50 10.0 2080-12097.8 1.44

Silica (SiO2) "3.73 0.21 4.28 2080-12087.2 3.74

Sodium "9.80 0.50 10.0 2080-12098.0 1.38

Strontium "2.03 0.010 2.00 2080-120101 1.81

Zinc "2.02 0.050 2.00 2080-120101 1.82

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Result
Limit

Reporting Units
Level
Spike

Result
Source %REC %REC

Limits
RPD RPD

Limit
Notes  Analyte

Batch B7E0409 - EPA 3010A

Duplicate (B7E0409-DUP1) Prepared: 17-May-17 Analyzed: 18-May-17Source: 1701668-01
[TOC_3]Duplicate (B7E0409-DUP1)[TOC]

Barium mg/L0.165 0.010 0.162 201.71

Boron "22.7 0.10 22.7 200.176

Calcium "63.5 0.10 62.7 201.17

Iron "0.160 0.050 0.163 201.67

Lithium "1.49 0.025 1.47 201.29

Magnesium "12.6 0.050 12.4 201.28

Manganese "0.0440 0.010 0.0437 200.684

Potassium "54.7 0.50 53.8 201.57

Strontium "0.852 0.010 0.843 201.14

Zinc "ND 0.050 ND 20

Duplicate (B7E0409-DUP2) Prepared: 17-May-17 Analyzed: 18-May-17Source: 1701668-01

Silica (SiO2) mg/L166 11 186 2010.9

Sodium "1020 25 906 2011.5

Matrix Spike (B7E0409-MS1) Prepared: 17-May-17 Analyzed: 18-May-17Source: 1701668-03
[TOC_3]Matrix Spike (B7E0409-MS1)[TOC]

Barium mg/L2.40 0.010 2.00 0.376 72-136101

Boron "42.1 0.10 2.00 40.9 QM-4X67-13659.0

Calcium "24.1 0.10 10.0 14.7 56-14593.4

Iron "10.3 0.050 10.0 0.663 57-15396.3

Lithium "4.47 0.025 2.00 2.47 32-200100

Magnesium "59.5 0.050 10.0 50.8 46-15187.0

Manganese "9.85 0.010 10.0 0.00630 85-12198.5

Potassium "116 0.50 10.0 109 QM-4X69-14167.0

Silica (SiO2) "31.0 0.21 4.28 134 QM-4X75-125NR

Sodium "1660 0.50 10.0 1410 QM-4X12-177NR

Strontium "3.08 0.010 2.00 1.06 69-135101

Zinc "2.22 0.050 2.00 0.0775 86-128107

Matrix Spike Dup (B7E0409-MSD1) Prepared: 17-May-17 Analyzed: 18-May-17Source: 1701668-03
[TOC_3]Matrix Spike Dup (B7E0409-MSD1)[TOC]

Barium mg/L2.49 0.010 2.00 0.376 2072-136106 4.01

Boron "44.6 0.10 2.00 40.9 20 QM-4X67-136183 5.70

Calcium "25.3 0.10 10.0 14.7 2056-145106 5.14

Iron "10.8 0.050 10.0 0.663 2057-153101 4.56

Lithium "4.72 0.025 2.00 2.47 2032-200112 5.31

Magnesium "61.4 0.050 10.0 50.8 2046-151106 3.14

Manganese "10.2 0.010 10.0 0.00630 2085-121102 3.86

Potassium "124 0.50 10.0 109 20 QM-4X69-141144 6.43

Silica (SiO2) "22.5 0.21 4.28 134 20 QM-4X, 

QR-04

75-125NR 31.7

Sodium "1670 0.50 10.0 1410 20 QM-4X12-177NR 0.361

Strontium "3.22 0.010 2.00 1.06 2069-135108 4.54

Zinc "2.31 0.050 2.00 0.0775 2086-128112 3.84

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Result
Limit

Reporting Units
Level
Spike

Result
Source %REC %REC

Limits
RPD RPD

Limit
Notes  Analyte

Batch B7E0409 - EPA 3010A

Post Spike (B7E0409-PS1) Prepared: 17-May-17 Analyzed: 18-May-17Source: 1701668-01
[TOC_3]Post Spike (B7E0409-PS1)[TOC]

Barium mg/L2.19 2.00 0.159 75-125102

Boron "24.2 2.00 22.2 75-12599.0

Calcium "71.4 10.0 61.4 75-125100

Iron "10.2 10.0 0.159 75-12599.9

Lithium "3.47 2.00 1.44 75-125102

Magnesium "22.0 10.0 12.1 75-12599.2

Manganese "9.94 10.0 0.0427 75-12599.0

Potassium "63.1 10.0 52.6 75-125105

Silica (SiO2) "184 4.28 181 QL-0275-12551.4

Sodium "907 10.0 886 QL-0275-125214

Strontium "2.86 2.00 0.824 75-125102

Zinc "2.13 2.00 0.00401 75-125106

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Geo-Chem testing

Seth Hunter

Tunnell Lease

19-May-17 16:09Bakersfield CA, 93309

Oilfield Environmental & Compliance, Inc.

Notes and Definitions 
[TOC_1]Notes and Definitions[TOC]

R-06 The Reporting Limit has been raised to account for the presence of high levels of analytes.

QR-04 The RPD exceeded the QC control limits.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 

spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

QL-02 The spike recovery is outside the control limits.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limitND

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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OEC Sample ID: 1701668-01

Client: Client Sample ID:
Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1 1000 17 SM 2320B 12 Alkalinity, as HCO3

-1 (Total) 1000 mg/L SM 2320B 10

Bromide, Br-1
6.4 0.08 EPA 300.0 0.80

Carbonate, CO3
-2 ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 210 mg/L SM 2340B 10

Chloride, Cl-1 1100 31 EPA 300.0 80 Salinity, as NaCl 2000 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 0.80
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2 190 4 EPA 300.0 80 Stability Index (Langelier) 0.81 SM 2330B

Nitrite, NO2
-1 ND 0 EPA 300.0 2.6 Stability Index (Stiff & Davis) 1.66 ASTM D4582

Nitrate, NO3
-1 ND 0 EPA 300.0 3.6

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.16 0.0023 EPA 6010B 0.010 Conductivity (Measured) 5300 umhos/cm SM 2510B 2.0

Boron, B+3
23 6.3 EPA 6010B 0.10 Resistivity 190 Ohm|cm Calculation 2.0

Calcium, Ca+2
63 3.1 EPA 6010B 0.10 Specific Gravity (60°F/60£&) 1.0029 Unitless

Iron, Fe+3
0.16 0.0086 EPA 6010B 0.050 Ionic strength 0.064 mol/L Calculation

Magnesium, Mg+2
12 0.99 EPA 6010B 0.050 pH @ 25£C 7.7 pH Units 9040B 0.10

Manganese, Mn+2
0.044 0.0016 EPA 6010B 0.010 Temperature 25.0 £C SM 2550B

Potassium, K+1
54 1.4 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 3600 mg/L Calculation 10

Sodium, Na+1
1000 43 EPA 6010B 25 Total Diss Solids @180oC 3600 mg/L SM 2540C 10

Strontium, Sr+2
0.84 0.019 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 2.7 % 0-5%
Lithium, Li 1.5 0.22 EPA 6010B 0.025
Silica, as SiO2 160 5.30 EPA 6010B 11

Sodium, Na+1
780 34 Calculation 1

NA = Not Applicable for this Sample
NA* = Not Analyzed
ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Water Geo-Chem testing
711Vaquero - Hermosa Rd, Bakersfield

Tunnell Lease
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OEC Sample ID: 1701668-02

Client: Client Sample ID:
Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1 1100 18 SM 2320B 12 Alkalinity, as HCO3

-1 (Total) 1100 mg/L SM 2320B 10

Bromide, Br-1
27 0.34 EPA 300.0 2.0

Carbonate, CO3
-2 ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 380 mg/L SM 2340B 10

Chloride, Cl-1 4600 130 EPA 300.0 200 Salinity, as NaCl 8300 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2 110 2.3 EPA 300.0 2.0 Stability Index (Langelier) 0.96 SM 2330B

Nitrite, NO2
-1 ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) 3.60 ASTM D4582

Nitrate, NO3
-1 ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.53 0.0077 EPA 6010B 0.010 Conductivity (Measured) 15000 umhos/cm SM 2510B 2.0

Boron, B+3
36 9.9 EPA 6010B 0.10 Resistivity 65 Ohm|cm Calculation 2.0

Calcium, Ca+2
50 2.5 EPA 6010B 0.10 Specific Gravity (60°F/60£&) 1.0073 Unitless

Iron, Fe+3
0.051 0.0027 EPA 6010B 0.050 Ionic strength 0.17 mol/L Calculation

Magnesium, Mg+2
62 5.1 EPA 6010B 0.050 pH @ 25£C 8.07 pH Units 9040B 0.10

Manganese, Mn+2
ND 0 EPA 6010B 0.010 Temperature 25.0 £C SM 2550B

Potassium, K+1
160 4.1 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 9300 mg/L Calculation 10

Sodium, Na+1
3100 130 EPA 6010B 25 Total Diss Solids @180oC 9500 mg/L SM 2540C 10

Strontium, Sr+2
1.9 0.043 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 1.2 % 0-5%
Lithium, Li 2.7 0.39 EPA 6010B 0.025
Silica, as SiO2 70 2.30 EPA 6010B 0.21

Sodium, Na+1
3300 140 Calculation 1

NA = Not Applicable for this Sample
NA* = Not Analyzed
ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Water Geo-Chem testing
506Vaquero - Hermosa Rd, Bakersfield

Tunnell Lease
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OEC Sample ID: 1701668-03

Client: Client Sample ID:
Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1 1700 28 SM 2320B 12 Alkalinity, as HCO3

-1 (Total) 1700 mg/L SM 2320B 10

Bromide, Br-1
8.1 0.1 EPA 300.0 0.80

Carbonate, CO3
-2 ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 250 mg/L SM 2340B 10

Chloride, Cl-1 2100 59 EPA 300.0 80 Salinity, as NaCl 3800 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 0.80
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2 26 0.54 EPA 300.0 0.80 Stability Index (Langelier) 0.67 SM 2330B

Nitrite, NO2
-1 ND 0 EPA 300.0 2.6 Stability Index (Stiff & Davis) 3.30 ASTM D4582

Nitrate, NO3
-1 ND 0 EPA 300.0 3.6

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.38 0.0055 EPA 6010B 0.010 Conductivity (Measured) 9000 umhos/cm SM 2510B 2.0

Boron, B+3
41 11 EPA 6010B 0.10 Resistivity 110 Ohm|cm Calculation 2.0

Calcium, Ca+2
15 0.75 EPA 6010B 0.10 Specific Gravity (60°F/60£&) 1.0047 Unitless

Iron, Fe+3
0.66 0.035 EPA 6010B 0.050 Ionic strength 0.11 mol/L Calculation

Magnesium, Mg+2
51 4.2 EPA 6010B 0.050 pH @ 25£C 8.05 pH Units 9040B 0.10

Manganese, Mn+2
ND 0 EPA 6010B 0.010 Temperature 25.0 £C SM 2550B

Potassium, K+1
110 2.8 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 6000 mg/L Calculation 10

Sodium, Na+1
1900 83 EPA 6010B 25 Total Diss Solids @180oC 5700 mg/L SM 2540C 10

Strontium, Sr+2
1.1 0.025 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
0.078 0.0024 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 1.5 % 0-5%
Lithium, Li 2.5 0.36 EPA 6010B 0.025
Silica, as SiO2 120 4.00 EPA 6010B 11

Sodium, Na+1
1500 65 Calculation 1

NA = Not Applicable for this Sample
NA* = Not Analyzed
ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Water Geo-Chem testing
201Vaquero - Hermosa Rd, Bakersfield

Tunnell Lease
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Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 28-Mar-12 16:15 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1201565

09 April 2012

Project Manager

Vanessa Miller

Joe Nahama

15545 Hermosa Road
Bakersfield, CA 93307

RE: Tunnell Lease

Vaquero - Hermosa Rd, Bakersfield

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1201565-02

Client: Client Sample ID:
Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL
Bicarbonate, HCO3

-1 450 7.4 SM 2320B 61 Alkalinity, as HCO3
-1 (Total) 450 mg/L SM 2320B 100

Bromide, Br-1 ND 0 EPA 300.0 2.0
Carbonate, CO3

-1 ND 0 SM 2320B 60 Hardness, as CaCO3 (Calc.) 4400 mg/L SM 2340B 10
Chloride, Cl-1 19000 540 EPA 300.0 800 Salinity, as NaCl 34000 mg/L Calculation 1
Fluoride, F-1 ND 0 EPA 300.0 2.0
Hydroxide, OH-1 ND 0 SM 2320B 17 Calcium Carbonate Results Units Method RL
Sulfate, SO4

-2 490 10 EPA 300.0 40 Stability Index (Langelier) NA SM 2330B
Nitrite, NO2

-1 ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) -0.03 ASTM D4582
Nitrate, NO3

-1 ND 0 EPA 300.0 9
Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2 0.86 0.013 EPA 6010B 0.25 Conductivity (Measured) 52000 umhos/cm 2510 B 20
Boron, B+3 31 8.5 EPA 6010B 0.25 Resistivity 19 Ohm∙cm Calculation 2.0
Calcium, Ca+2 890 44 EPA 6010B 20 Specific Gravity (NA/60°F) 1.0285 g/cc
Iron, Fe+3 9.9 0.53 EPA 6010B 0.12 Ionic strength 0.63 mol/L Calculation
Magnesium, Mg+2 530 44 EPA 6010B 2.5 pH @ 20°C 7.4 pH Units 9040B 0.10
Manganese, Mn+2 0.14 0.0051 EPA 6010B 0.025 Temperature 20 °C SM 2550B
Potassium, K+1 2300 59 EPA 6010B 1000 Total Diss. Solids (TDS Calc) 34000 mg/L Calculation 10
Sodium, Na+1 10000 430 EPA 6010B 200 Total Diss Solids @180oC 41000 mg/L 2540C 10
Strontium, Sr+2 6.9 0.16 EPA 6010B 0.025 Quality Control meq/L Units Acceptable
Zinc, Zn+2 1.2 0.037 EPA 6010B 0.50 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance= 5.1 % 0-5%
Lithium, Li 0.19 0.027 EPA 6010B 0.12
Silica, as SiO2 75 2.50 EPA 6010B 0.54
Sodium, Na+1 14000 590 Calculation 1

NA = Not Applicable for this Sample
NA* = Not Analyzed
ND = Not Detected at or above the Reporting Limit (RL)

GEOCHEM SUMMARY

Water Gas and Oil Testing
Waste Water TankVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1201565-03

Client: Client Sample ID:
Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL
Bicarbonate, HCO3

-1 490 8.1 SM 2320B 61 Alkalinity, as HCO3
-1 (Total) 490 mg/L SM 2320B 100

Bromide, Br-1 ND 0 EPA 300.0 2.0
Carbonate, CO3

-1 ND 0 SM 2320B 60 Hardness, as CaCO3 (Calc.) 1100 mg/L SM 2340B 10
Chloride, Cl-1 22000 620 EPA 300.0 800 Salinity, as NaCl 40000 mg/L Calculation 1
Fluoride, F-1 4.5 0.24 EPA 300.0 2.0
Hydroxide, OH-1 ND 0 SM 2320B 17 Calcium Carbonate Results Units Method RL
Sulfate, SO4

-2 300 6.2 EPA 300.0 40 Stability Index (Langelier) NA SM 2330B
Nitrite, NO2

-1 ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) 1.19 ASTM D4582
Nitrate, NO3

-1 ND 0 EPA 300.0 9
Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2 1.4 0.02 EPA 6010B 0.25 Conductivity (Measured) 56000 umhos/cm 2510 B 20
Boron, B+3 13 3.6 EPA 6010B 0.25 Resistivity 18 Ohm∙cm Calculation 2.0
Calcium, Ca+2 190 9.5 EPA 6010B 20 Specific Gravity (NA/60°F) 1.031 g/cc
Iron, Fe+3 3.6 0.19 EPA 6010B 0.12 Ionic strength 0.65 mol/L Calculation
Magnesium, Mg+2 150 12 EPA 6010B 2.5 pH @ 20°C 7.7 pH Units 9040B 0.10
Manganese, Mn+2 0.12 0.0044 EPA 6010B 0.025 Temperature 20 °C SM 2550B
Potassium, K+1 4500 120 EPA 6010B 1000 Total Diss. Solids (TDS Calc) 39000 mg/L Calculation 10
Sodium, Na+1 11000 480 EPA 6010B 200 Total Diss Solids @180oC 35000 mg/L 2540C 10
Strontium, Sr+2 3.9 0.089 EPA 6010B 0.025 Quality Control meq/L Units Acceptable
Zinc, Zn+2 ND 0 EPA 6010B 0.50 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance= 2 % 0-5%
Lithium, Li 0.71 0.1 EPA 6010B 0.12
Silica, as SiO2 89 3.00 EPA 6010B 0.54
Sodium, Na+1 16000 680 Calculation 1

NA = Not Applicable for this Sample
NA* = Not Analyzed
ND = Not Detected at or above the Reporting Limit (RL)

GEOCHEM SUMMARY

Water Gas and Oil Testing
S10 Well Produced WaterVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

Waste Water Tank 1201565-02 28-Mar-12 13:40 28-Mar-12 16:15Water

S10 Well Produced Water 1201565-03 28-Mar-12 12:45 28-Mar-12 16:15Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Waste Water Tank
1201565-02 (Water)

Oilfield Environmental and Compliance

Wet Chemistry by EPA or APHA Standard Methods
EPA 

9040B/SM45
00H+ B

7.4 A203610 29-Mar-12 29-Mar-12pH Units 1pH @ 20 C 0.10 HT-pH

SM 2320B740 A204112 05-Apr-12 05-Apr-12mg/L 10Total Alkalinity, CaCO3 100
"740 " " "" "Bicarbonate, CaCO3 100

ND "" "" ""Carbonate, CaCO3 100
ND "" "" ""Hydroxide, CaCO3 100

2510 B52000 A203614 29-Mar-12 29-Mar-12umhos/cm "Specific Conductance (EC) @ 20 C 20
SM2510B19 " " "Ohm-cm 1Resistivity @ 20 C 2.0

2540C41000 A204106 04-Apr-12 04-Apr-12mg/L "Total Dissolved Solids 10
2540 D13 A204078 04-Apr-12 04-Apr-12" "Total Suspended Solids 10

Anions by EPA Method 300.0
ND EPA 300.028-Mar-12 28-Mar-12mg/L A2035755Bromide 2.0 R-06

"19000 " " 29-Mar-12" 2000Chloride 800
ND "" 28-Mar-12" "5Fluoride 2.0 R-06
ND "" "" ""Nitrate as NO3 9.0 R-06
ND "29-Mar-12 29-Mar-12" ""Nitrite as NO2 6.6 R-06

"490 " 28-Mar-12 "" 100Sulfate 40

Total Metals by EPA 6000/7000 Series Methods
EPA 6010B0.86 A204084 04-Apr-12 06-Apr-12mg/L 5Barium 0.25

"31 " " "" "Boron 0.25
"890 " " 06-Apr-12" 100Calcium 20

Calculation4400 A204159 09-Apr-12 09-Apr-12" 1Hardness as CaCO3 10
EPA 6010B9.9 A204084 04-Apr-12 06-Apr-12" 5Iron 0.12

"0.19 " " "" "Lithium 0.12
"530 " " 06-Apr-12" 100Magnesium 2.5
"0.14 " " 06-Apr-12" 5Manganese 0.025
"2300 " " 06-Apr-12" 1000Potassium 1000
"75 " " 06-Apr-12" 5Silica (SiO2) 0.54
"10000 " " 09-Apr-12" 2000Sodium 200
"6.9 " " 06-Apr-12" 5Strontium 0.025
"1.2 " " "" "Zinc 0.50

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
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FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Waste Water Tank
1201565-02 (Water)

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

S10 Well Produced Water
1201565-03 (Water)

Oilfield Environmental and Compliance

Wet Chemistry by EPA or APHA Standard Methods
EPA 

9040B/SM45
00H+ B

7.7 A203610 29-Mar-12 29-Mar-12pH Units 1pH @ 20 C 0.10 HT-pH

SM 2320B810 A204112 05-Apr-12 05-Apr-12mg/L 10Total Alkalinity, CaCO3 100
"810 " " "" "Bicarbonate, CaCO3 100

ND "" "" ""Carbonate, CaCO3 100
ND "" "" ""Hydroxide, CaCO3 100

2510 B56000 A203614 29-Mar-12 29-Mar-12umhos/cm "Specific Conductance (EC) @ 20 C 20
SM2510B18 " " "Ohm-cm 1Resistivity @ 20 C 2.0

2540C35000 A204106 04-Apr-12 04-Apr-12mg/L "Total Dissolved Solids 10
ND 2540 D04-Apr-12 04-Apr-12" A204078"Total Suspended Solids 10

Anions by EPA Method 300.0
ND EPA 300.028-Mar-12 28-Mar-12mg/L A2035755Bromide 2.0 R-06

"22000 " " 29-Mar-12" 2000Chloride 800
"4.5 " " 28-Mar-12" 5Fluoride 2.0

ND "" "" ""Nitrate as NO3 9.0 R-06
ND "" 29-Mar-12" ""Nitrite as NO2 6.6 R-06

"300 " " "" 100Sulfate 40

Total Metals by EPA 6000/7000 Series Methods
EPA 6010B1.4 A204084 04-Apr-12 06-Apr-12mg/L 5Barium 0.25

"13 " " "" "Boron 0.25
"190 " " 06-Apr-12" 100Calcium 20

Calculation1100 A204159 09-Apr-12 09-Apr-12" 1Hardness as CaCO3 10
EPA 6010B3.6 A204084 04-Apr-12 06-Apr-12" 5Iron 0.12

"0.71 " " "" "Lithium 0.12
"150 " " "" 100Magnesium 2.5
"0.12 " " "" 5Manganese 0.025
"4500 " " 06-Apr-12" 1000Potassium 1000
"89 " " 06-Apr-12" 5Silica (SiO2) 0.54
"11000 " " 09-Apr-12" 2000Sodium 200
"3.9 " " 06-Apr-12" 5Strontium 0.025

ND "" "" ""Zinc 0.50 R-06

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A203610 - EPA 9040B pH Prep

LCS (A203610-BS1) Prepared & Analyzed: 29-Mar-12
pH @ 20 C pH Units3.99 0.10 4.00 90-11099.8

LCS (A203610-BS2) Prepared & Analyzed: 29-Mar-12
pH @ 20 C pH Units7.01 0.10 7.00 90-110100

LCS (A203610-BS3) Prepared & Analyzed: 29-Mar-12
pH @ 20 C pH Units9.97 0.10 10.0 90-11099.7

Duplicate (A203610-DUP1) Prepared & Analyzed: 29-Mar-12Source: 1201545-01
pH @ 20 C pH Units6.60 0.10 6.60 100.00

Batch A203614 - SM 2510B Prep

Blank (A203614-BLK1) Prepared & Analyzed: 29-Mar-12
Specific Conductance (EC) @ 20 C umhos/cmND 2.0

LCS (A203614-BS1) Prepared & Analyzed: 29-Mar-12
Specific Conductance (EC) @ 20 C umhos/cm98.2 2.0 99.2 75-12599.0
Resistivity @ 20 C Ohm-cm10200 2.0 10100 80-120101

LCS (A203614-BS2) Prepared & Analyzed: 29-Mar-12
Resistivity @ 20 C Ohm-cm102 2.0 100 80-120102
Specific Conductance (EC) @ 20 C umhos/cm9790 2.0 9980 75-12598.1

Duplicate (A203614-DUP1) Prepared & Analyzed: 29-Mar-12Source: 1201565-02
Resistivity @ 20 C Ohm-cm19.1 2.0 19.1 200.00
Specific Conductance (EC) @ 20 C umhos/cm52300 20 52300 200.00

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A204078 - 2540 D TSS Prep

Blank (A204078-BLK1) Prepared & Analyzed: 04-Apr-12
Total Suspended Solids mg/LND 10

Duplicate (A204078-DUP1) Prepared & Analyzed: 04-Apr-12Source: 1201545-01
Total Suspended Solids mg/LND 10 ND 5

Batch A204106 - 2540 C TDS Prep

Blank (A204106-BLK1) Prepared & Analyzed: 04-Apr-12
Total Dissolved Solids mg/LND 10

LCS (A204106-BS1) Prepared & Analyzed: 04-Apr-12
Total Dissolved Solids mg/L940 10 1000 75-12594.1

LCS Dup (A204106-BSD1) Prepared & Analyzed: 04-Apr-12
Total Dissolved Solids mg/L950 10 1000 1075-12594.7 0.636

Duplicate (A204106-DUP1) Prepared & Analyzed: 04-Apr-12Source: 1201565-02
Total Dissolved Solids mg/L41000 10 41000 100.437

Batch A204112 - EPA 2320B Alkalinity Prep

Blank (A204112-BLK1) Prepared & Analyzed: 05-Apr-12
Total Alkalinity, CaCO3 mg/LND 10
Bicarbonate, CaCO3 "ND 10
Carbonate, CaCO3 "ND 10
Hydroxide, CaCO3 "ND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A204112 - EPA 2320B Alkalinity Prep

LCS (A204112-BS1) Prepared & Analyzed: 05-Apr-12
Total Alkalinity, CaCO3 mg/L1420 100 1250 70-130114
Bicarbonate, CaCO3 "1420 100 1250 70-130114
Carbonate, CaCO3 "ND 100 70-130
Hydroxide, CaCO3 "ND 100 70-130

Duplicate (A204112-DUP1) Prepared & Analyzed: 05-Apr-12Source: 1201565-02
Total Alkalinity, CaCO3 mg/L730 100 740 201.36
Bicarbonate, CaCO3 "730 100 740 201.36
Carbonate, CaCO3 "ND 100 ND 20
Hydroxide, CaCO3 "ND 100 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A203575 - EPA 300.0/300.1 Anions Prep

Blank (A203575-BLK1) Prepared & Analyzed: 28-Mar-12
Bromide mg/LND 0.40
Nitrate as NO3 "ND 1.8
Chloride "ND 0.40
Fluoride "ND 0.40
Nitrite as NO2 "ND 1.3
Sulfate "ND 0.40

LCS (A203575-BS1) Prepared & Analyzed: 28-Mar-12
Nitrate as NO3 mg/L20.3 1.8 22.2 90-11091.7
Bromide "5.05 0.40 5.00 90-110101
Chloride "4.62 0.40 5.00 90-11092.4
Fluoride "4.85 0.40 5.00 90-11096.9
Nitrite as NO2 "16.3 1.3 16.4 90-11099.4
Sulfate "5.01 0.40 5.00 90-110100

LCS Dup (A203575-BSD1) Prepared & Analyzed: 28-Mar-12
Nitrate as NO3 mg/L20.3 1.8 22.2 2090-11091.8 0.196
Bromide "5.08 0.40 5.00 2090-110102 0.454
Chloride "4.64 0.40 5.00 2090-11092.7 0.346
Fluoride "4.61 0.40 5.00 2090-11092.3 4.95
Nitrite as NO2 "16.3 1.3 16.4 2090-11099.1 0.283
Sulfate "5.01 0.40 5.00 2090-110100 0.120

Duplicate (A203575-DUP1) Prepared & Analyzed: 28-Mar-12Source: 1201544-03
Nitrate as NO3 mg/L41.5 1.8 41.5 200.149
Bromide "1.00 0.40 0.973 203.04
Chloride "43.2 0.40 43.1 200.352
Fluoride "0.450 0.40 0.432 204.08
Nitrite as NO2 "ND 1.3 ND 20
Sulfate "124 0.40 124 200.334

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 9 of 14

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A203575 - EPA 300.0/300.1 Anions Prep

Matrix Spike (A203575-MS1) Prepared & Analyzed: 28-Mar-12Source: 1201544-03
Nitrate as NO3 mg/L62.7 1.8 22.2 41.5 80-12095.6
Bromide "5.82 0.40 5.00 0.973 80-12096.9
Chloride "46.9 0.40 5.00 43.1 QM-0880-12076.7
Fluoride "4.64 0.40 5.00 0.432 80-12084.1
Nitrite as NO2 "15.8 1.3 16.4 ND 80-12096.1
Sulfate "125 0.40 5.00 124 QM-0880-12024.7

Matrix Spike Dup (A203575-MSD1) Prepared & Analyzed: 28-Mar-12Source: 1201544-03
Bromide mg/L5.79 0.40 5.00 0.973 2080-12096.3 0.517
Nitrate as NO3 "62.7 1.8 22.2 41.5 2080-12095.7 0.0424
Chloride "46.9 0.40 5.00 43.1 20 QM-0880-12077.5 0.0895
Fluoride "4.71 0.40 5.00 0.432 2080-12085.6 1.58
Nitrite as NO2 "15.8 1.3 16.4 ND 2080-12096.2 0.188
Sulfate "125 0.40 5.00 124 20 QM-0880-12026.6 0.0759

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:
Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing

Joe Nahama

Tunnell Lease

09-Apr-12 15:06Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A204084 - EPA 3005A

Blank (A204084-BLK1) Prepared: 04-Apr-12 Analyzed: 06-Apr-12
Barium mg/LND 0.050
Boron "ND 0.050
Calcium "ND 0.20
Iron "ND 0.025
Lithium "ND 0.025
Magnesium "ND 0.025
Manganese "ND 0.0050
Potassium "ND 1.0
Silica (SiO2) "ND 0.11
Sodium "ND 0.10
Strontium "ND 0.0050
Zinc "ND 0.10

LCS (A204084-BS1) Prepared: 04-Apr-12 Analyzed: 06-Apr-12
Barium mg/L0.987 0.050 1.00 85-11598.7
Boron "0.944 0.050 1.00 85-11594.4
Calcium "0.965 0.20 1.00 85-11596.5
Iron "1.01 0.025 1.00 85-115101
Lithium "1.06 0.025 1.00 85-115106
Magnesium "1.03 0.025 1.00 85-115103
Manganese "1.00 0.0050 1.00 85-115100
Potassium "0.866 1.0 1.00 85-11586.6
Silica (SiO2) "2.04 0.11 2.14 85-11595.5
Sodium "0.926 0.10 1.00 85-11592.6
Strontium "0.993 0.0050 1.00 85-11599.3
Zinc "1.02 0.10 1.00 85-115102

LCS Dup (A204084-BSD1) Prepared: 04-Apr-12 Analyzed: 06-Apr-12
Barium mg/L0.987 0.050 1.00 2085-11598.7 0.0203
Boron "0.936 0.050 1.00 2085-11593.6 0.947
Calcium "0.957 0.20 1.00 2085-11595.7 0.853
Iron "1.01 0.025 1.00 2085-115101 0.198
Lithium "1.05 0.025 1.00 2085-115105 0.473
Magnesium "1.03 0.025 1.00 2085-115103 0.388
Manganese "0.996 0.0050 1.00 2085-11599.6 0.840
Potassium "0.897 1.0 1.00 2085-11589.7 3.52
Silica (SiO2) "2.06 0.11 2.14 2085-11596.1 0.553
Sodium "0.920 0.10 1.00 2085-11592.0 0.607
Strontium "0.993 0.0050 1.00 2085-11599.3 0.0403
Zinc "1.01 0.10 1.00 2085-115101 0.592

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project Number:

Project Manager:
Reported:

Vaquero - Hermosa Rd, Bakersfield
15545 Hermosa Road Water Gas and Oil Testing
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A204084 - EPA 3005A

Duplicate (A204084-DUP1) Prepared: 04-Apr-12 Analyzed: 06-Apr-12Source: 1201565-02
Barium mg/L0.813 0.25 0.857 205.27
Boron "29.5 0.25 30.6 203.83
Calcium "898 20 894 200.424
Iron "9.53 0.12 9.89 203.71
Lithium "0.180 0.12 0.192 206.45
Magnesium "531 2.5 528 200.604
Manganese "0.130 0.025 0.139 207.08
Potassium "2260 1000 2280 201.32
Silica (SiO2) "71.8 0.54 74.8 204.13
Sodium "10400 200 9960 204.17
Strontium "6.59 0.025 6.90 204.60
Zinc "1.13 0.50 1.19 205.05

Matrix Spike (A204084-MS1) Prepared: 04-Apr-12 Analyzed: 06-Apr-12Source: 1201565-02
Barium mg/L4.77 0.50 4.00 0.857 59-13997.9
Boron "34.4 0.50 4.00 30.6 58-13495.2
Calcium "943 40 4.00 894 QM-4X31-163NR
Iron "14.0 0.25 4.00 9.89 50-145104
Lithium "4.22 0.25 4.00 0.192 62-142101
Magnesium "565 5.0 4.00 528 QM-4X55-152920
Manganese "4.13 0.050 4.00 0.139 68-13199.8
Potassium "2380 2000 4.00 2280 QM-4X52-135NR
Silica (SiO2) "83.8 1.1 8.56 74.8 51-125105
Sodium "10000 200 4.00 9960 QM-4X25-180NR
Strontium "10.7 0.050 4.00 6.90 60-14395.5
Zinc "5.38 1.0 4.00 1.19 81-126105

Matrix Spike Dup (A204084-MSD1) Prepared: 04-Apr-12 Analyzed: 06-Apr-12Source: 1201565-02
Barium mg/L4.89 0.50 4.00 0.857 2059-139101 2.46
Boron "34.0 0.50 4.00 30.6 2058-13485.5 1.14
Calcium "902 40 4.00 894 20 QM-4X31-163205 4.42
Iron "14.0 0.25 4.00 9.89 2050-145102 0.714
Lithium "4.35 0.25 4.00 0.192 2062-142104 3.06
Magnesium "537 5.0 4.00 528 20 QM-4X55-152220 5.09
Manganese "4.24 0.050 4.00 0.139 2068-131103 2.65
Potassium "2170 2000 4.00 2280 20 QM-4X52-135NR 9.31
Silica (SiO2) "83.1 1.1 8.56 74.8 2051-12596.8 0.820
Sodium "9640 200 4.00 9960 20 QM-4X25-180NR 3.72
Strontium "10.8 0.050 4.00 6.90 2060-14397.5 0.743
Zinc "5.44 1.0 4.00 1.19 2081-126106 1.09

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A204159 - EPA 3005A

Blank (A204159-BLK1) Prepared & Analyzed: 09-Apr-12
Hardness as CaCO3 mg/LND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Notes and Definitions 

R-06 The Reporting Limit  has been raised to account for the presence of high levels of analytes.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

QM-08 The spike recovery was outside acceptance limits for the MS and/or MSD. The QC Batch was accepted based on LCS/LCSD percent 
recoveries and RPD values.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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OILFIELD ENVIRONMENTAL AND COMPLIANCE 

Client: Vaquero Energy 
15545 Hermosa Road 
Bakersfield, CA 93307 

Attn: Joe Nahama 

Facility: Tunnell Lease 
Description: Fuel Gas 

Note: Water Gas and Oil Testing 

SAMPLE ID: 1201565-1 
Date Sampled: 03/28/12 @ 1235 
Date Analyzed: 03/29/12 @ 1002 

Lab Contact: J. Carstens 

Meter: 
Pressure: 

Temp: 

40 

72 

psig 
of 

Gas Analysis by Chromatography - ASTM D 1945/3588 

Component Mole % Weight % G/MCF 

Oxygen 0.00 0.00 
Nitrogen 0.10 0.15 
Carbon Dioxide 10.31 23.50 
Hydrogen Sulfide 0.00 0.00 

Methane 88.55 73.59 
Ethane 0.31 0.48 0.079
 
Propane 0.22 0.50 0.061
 
i-Butane 0.12 0.37 0.040
 
n-Butane 0.14 0.41 0.043
 
neo-Pentane 0.00 0.00 0.000
 
i-Pentane 0.11 0.43 0.042
 
n-Pentane 0.03 0.10 0.009
 
2,2-Dimethylbutane 0.00 0.00 0.000
 
2,3-Dimethylbutane 0.05 0.22 0.018
 
2-Methylpentane 0.03 0.12 0.010
 
3-Methylpentane 0.00 0.00 0.000
 
n-Hexane 0.00 0.00 0.000
 
Hexanes Plus 0.03 0.12 0.011
 

Totals 100.0 100.0 0.314
 

Specific Gravity, Calculated 0.6665 air =1
 
Compressibility (Z) Factor 0.9976 CHONS Weight %
 

Carbon 63.78 
Gross Calorific Value Hydrogen 18.98 
BTUlfe dry 924.4 Oxygen 17.08 
BTU/fe wet 908.4 Nitrogen 0.15 

Sulfur 0.00 
Net Calorific Value 
BTU/fe dry 833.0 EPA 'F' Factor (60°F, 1ATM) 8600.8 
BTUlfe wet 818.5 SDCF/MMBTU 

Hydrogen Sulfide = 13 ppm 

ND: None Detected NA: Not Analyzed G/MCF: GallonslThousand Cubic Feet 

307 ROEMER WAY ISUITE 3001 SANTA MARIA ICA 934531 (805)922-47721 FAX (805)925-3376 1oecuso.com 



OILFIELD ENVIRONMENTAL AND COMPLIANCE 

Client: Vaqureo Energy SAMPLE ID: 1201565-1 
15545 Hermosa Road Date Sampled: 03/28/12 @ 1235 
Bakersfield, CA 93307 Date Analyzed: 03/29/12 @ 1001 

Attn: Joe Nahama Date Received: 03/28/12 @ 1615 
Client 10: Fuel Gas 

Project: Tunnell LeaselWater Gas And Oil Testing J. Carstens 

Analysis of Sulfur Compounds 

Component 

Hydrogen Sulfide 

Carbonyl Sulfide 

Carbon Disulfide 

Sulfur Dioxide 

Methyl Mercaptan 

Ethyl Mercaptan 

Dimethyl Sulfide 

Total Unknown Sulfur Compounds2 

Total Reduced Sulfur 

Result Units 

13 ppm 

ND ppm 

ND ppm 

ND ppm 

0.27 ppm 

0.21 ppm 

0.17 ppm 

ND ppm 

14 ppm 

Method 

EPA 15/161 

EPA 15/161 

EPA 15/161 

EPA 15/161 

EPA 15/161 

EPA 15/161 

EPA 15/161 

EPA 15/161 

PQL 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

Results listed as ND would have been reported if present at or above the listed PQl (Practical Quantitation Limit).
 
1 Total Reduced Sulfur reports detectable sulfur as per EPA Methods 15 & 16.
 

2 Total unknown sulfur compounds reported as H2S.
 

12/ _ ~ ...
v:/~ .. # '.'.' ~ i!f ff"l:' 1:; " 

Julius G. Carstens, Lab Director 
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OILFIELD ENVIRONMENTAL AND COMPLIANCE 

Client: Vaquero Energy (Petro Rock LLC) SAMPLE 10: 1201565-2 
15545 Hermosa Road Date Sampled: 03/28/12 @ 1340 
Bakersfield, CA 93307 Date Analyzed: 03/29/12 

Attn: Joe Nahama Date Recieved: 03/28/12 @ 1615 
Facility: Tunnell Lease 
Project: Water Gas And Oil Testing Lab Contact: J. Carstens 

Report Of Analytical Results 

OECIO 

1201565-2 

Client 10 Constituent Results 

Waste Water Tank Specific Gravity 1.0285 

Units 

g/CC(1) 

Method 

ASTIVI D-4052 

PQL 

0.0001 

PQL=Practical Quantitation Limit 
(1}g/CC = grams per cubic centimeter 

?l~~.yo. l'~' 
Julius G. Carstens, Lab Director 
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OILFIELD ENVIRONMENTAL AND COMPLIANCE 

Client: Vaquero Energy (Petro Rock LLC) SAMPLE ID: 1201565-3 
15545 Hermosa Road Date Sampled: 03/28/12 @ 1245 
Bakersfield, CA 93307 Date Analyzed: 03/29/12 

Attn: Joe Nahama Date Recieved: 03/28/12 @ 1615 
Facility: Tunnell Lease 
Proiect: Water Gas And Oil Testinq Lab Contact: J. Carstens 

Report Of Analytical Results 

OECIO 

1201565-3 

Client 10 Constituent Results 

510 Well Produced Water Specific Gravity 1.0310 

Units 

g/CC(1) 

Method 

ASTM D-4052 

PQL 

0.0001 

PQL=Practical Quantitation Limit 
(1)g/CC = grams per cubic centimeter 

qI~m.:-
Julius G. Carstens, Lab Director 

307 ROEMER WAY 1SUITE 3001 SANTA MARIA 1CA 934531 (805)922-47721 FAX (805)925-3376 1 oecuso.com 



OILFIELD ENVIRONMENTAL AND COMPLIANCE 

Client: Vaquero Energy (Petro Rock LLC) SAMPLE 10: 1201565-4 
15545 Hermosa Road Date Sampled: 03/28/12 @ 1445 
Bakersfield, CA 93307 Date Analyzed: 03/29/12 @ 1531 

Attn: Joe Nahama Date Received: 03/28/12 @ 1615 
Site: Tunnell Lease 

Project:_Wa~r Gas Arl9 OiLJe~ting Lab Contact: J. Carstens 

OECIO
 

1201565-4
 

Report Of Analytical Results
 
HOST Method
 

Client 10 Constituent Results Units Method PQl 

Produced Oil T-150 API Gravity 14.4 API ASTM 0-4052 0.1 
Vapor Pressure @ 180°F 0.955 psi HOST1 0.005 

1Test Method for Vapor Pressure of Reactive Organic Compounds in Heavy Crude Oil Using Gas Chromatography, Revised 
Draft, calculation from page 6. David Littlejohn and Donald Lucas, Lawrence Berkeley National Laboratory, March 1, 2000. 
Results listed as ND would have been reported if present at or above the listed PQL(Practical Quantitation Limit). 
N/A= Not available, due to sample matrix. 

ct/~<- 1(0
Julius G. Carstens, Lab Director 
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"U,.,;, __...,.-- " ••",,11' __--- pllum::. \OU"I <:I~~'''' I ~ I CIA. \OU"I <:I~"'vvl u 

Company: Vaquero Energy (Petro Rock LLC) Project Name: Water Gas and Oil Testing 

Street Address: 15545 Hermosa Road Site: Tunnell Lease 

City: Bakersfield State: CA Zip Code: 93307 Comments: Email Results 

Telephone: 661-201-1115 Fax: 661-366-2959 

Report To: Joe Nahama Sampler: Roger Dickinson 

Turnaround o 10 Work Days o 3 WorkDays 0 1 Work Day Analvses Requested 
Time • 5 Work Days n 2 Work Days n 2-8 Hours 

E 
Lab DatelTime #of CI>.c: 

~ (J) 0 (J) -0 ii: /I) 

Sample ID Sampled Matrix Cont. Client Sample ID l- n:: CI> (J) 0 RemarksaJ l- e> I <C J: 

120 tS(r;S"11t'IJ 03/28/12 @tz'Z;5 Gas 2 Fuel Gas X X I/o psig 1'12... F 

;2.A-C 03/28/12 @ t14.(, Aq 3 Waste Water Tank X X 

?A...c 03/28/12 @ 1.2q~ Aq 3 S10 Well Produced Water X X Sample collected by Vaquero Energy Operator 

tf~.e 03/28/12 @ 'lf41( - J~V F~ Oil 2 Produced Oil 'T-fS'C, X X 

#~-::Date: 03/28/12 Time: 1"'1 Date: 03/28112 Time: I f.t> I . 

Relinquished B : Date: Time: Date: Time: 

Relinquished By: Date: Time: Received By: Date: Time: 

Sample integrity upon receipt: Good Method of shipment: OEC Comments: 

Samples received cold: yin Samples received intact: yin 
Custody seals: . yin 



AMPLE RECEIPT CLIENT: V~I"A..,U-O OEC ID #: 1:20 fSb5 Temp: t~ 0 C 
"" Acceptable Range: oDe to 6DC 

COC RECEIVED RECEIPT LOGIN 
DATEffIME'. 3·.-.2-9.,I ~ //1/5 DAT1!~ffIME'. 2#':r9 or I .:?- I b'f2- REFRIGERATOR(s):~. ~I' S

"" 1 

SAMPLE TRANSPORT, RECEIPT, CONDITION & PRESERVATION: Yes No N/A (*) PROBLEM CHAIN FORM ~ED 

~EC Courier/Sampler COC document(s) received with samples ~ 0* 0 Custody Seals (circle): preS~~;''\bsenJ 
o Delivery(Other than OEC Courier) Correct containers for analysis requested )8t 0* 0 S l' -, amp es I ,='" ,: 
o Samples Received on Ice Container(s) intact and in good condition ~ 0* 0 lntact I Broken* 

o Samples Received Outside Temp. Range* Container label(s) consistent with COC jil. 0* 0 Method of Shipment & Tracking #(ifapplicable) 
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Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 21-Dec-12 11:05 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1206433

07 January 2013

Project Manager

Roy Diaz

Hector Gonzalez

15545 Hermosa Road

Bakersfield, CA 93307

RE: Tunnell Lease

Vaquero - Hermosa Rd, Bakersfield

307 Roemer Way, Suite 300, Santa Maria, CA 93454

TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

Tunnell Injection Water 1206433-01 21-Dec-12 10:00 21-Dec-12 11:05Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1206433-01

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

790 13 SM 2320B 6 Alkalinity, as HCO3
-1 (Total) 790 mg/L SM 2320B 10

Bromide, Br-1
6.9 0.086 EPA 300.0 0.40

Carbonate, CO3
-1

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 580 mg/L SM 2340B 10

Chloride, Cl-1 2700 76 EPA 300.0 80 Salinity, as NaCl 4900 mg/L Calculation 1
Fluoride, F-1

1.6 0.084 EPA 300.0 0.40
Hydroxide, OH-1

ND 0 SM 2320B 2 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

310 6.5 EPA 300.0 8.0 Stability Index (Langelier) 1.23 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 1.3 Stability Index (Stiff & Davis) 2.50 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 1.8

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.44 0.0064 EPA 6010B 0.25 Conductivity (Measured) 8200 umhos/cm 2510 B 2.0

Boron, B+3
25 6.9 EPA 6010B 0.25 Resistivity 120 Ohm∙cm Calculation 2.0

Calcium, Ca+2
130 6.5 EPA 6010B 1.0 Specific Gravity (60°F) 1.0083 g/cc

Iron, Fe+3
0.67 0.036 EPA 6010B 0.12 Ionic strength 0.13 mol/L Calculation

Magnesium, Mg+2
61 5 EPA 6010B 0.12 pH @ 20°C 7.8 pH Units 9040B 0.10

Manganese, Mn+2
0.09 0.0033 EPA 6010B 0.025 Temperature 20 °C SM 2550B

Potassium, K+1
120 3.1 EPA 6010B 5.0 Total Diss. Solids (TDS Calc) 6500 mg/L Calculation 10

Sodium, Na+1
2200 96 EPA 6010B 50 Total Diss Solids @180oC 5100 mg/L 2540C 10

Strontium, Sr+2
1.6 0.037 EPA 6010B 0.025 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.50 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance= 14 % 0-5%

Lithium, Li 1.1 0.16 EPA 6010B 0.12
Silica, as SiO2 230 7.70 EPA 6010B 2.7

Sodium, Na+1
1900 83 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

GEOCHEM SUMMARY

Injection Water Sampling

Tunnell Injection WaterVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Tunnell Injection Water
1206433-01 (Water)

Oilfield Environmental and Compliance

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.8 A212652 26-Dec-12 26-Dec-12pH Units 1pH @ 20 C 0.10 HT-pH

SM 2320B1300 A212590 21-Dec-12 26-Dec-12mg/L "Total Alkalinity, CaCO3 10
"1300 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B8200 A212609 24-Dec-12 24-Dec-12umhos/cm "Specific Conductance (EC) @ 20 C 2.0
EPA 16648.1 A212642 26-Dec-12 27-Dec-12mg/L "Total Oil & Grease 5.0
SM2510B120 A212609 24-Dec-12 24-Dec-12Ohm-cm "Resistivity @ 20 C 2.0

2540C5100 A212611 24-Dec-12 24-Dec-12mg/L "Total Dissolved Solids 10
ND 2540 D26-Dec-12 26-Dec-12" A212657"Total Suspended Solids 10

Anions by EPA Method 300.0

EPA 300.06.9 A212552 21-Dec-12 21-Dec-12mg/L 1Bromide 0.40
"2700 " " 21-Dec-12" 200Chloride 80
"1.6 " " 21-Dec-12" 1Fluoride 0.40

ND "" "" ""Nitrate as NO3 1.8
ND "" "" ""Nitrite as NO2 1.3

"310 " " 21-Dec-12" 20Sulfate 8.0

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B0.44 A212711 28-Dec-12 03-Jan-13mg/L 1Barium 0.25
"25 " " "" "Boron 0.25
"130 " " "" "Calcium 1.0

Calculation580 A301056 04-Jan-13 04-Jan-13" "Hardness as CaCO3 10
EPA 6010B0.67 A212711 28-Dec-12 03-Jan-13" "Iron 0.12

"1.1 " " "" "Lithium 0.12
"61 " " "" "Magnesium 0.12
"0.090 " " "" "Manganese 0.025
"120 " " "" "Potassium 5.0
"230 " " 03-Jan-13" 5Silica (SiO2) 2.7
"2200 " " 04-Jan-13" 100Sodium 50
"1.6 " " 03-Jan-13" 1Strontium 0.025

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Tunnell Injection Water
1206433-01 (Water)

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods

ND EPA 6010B28-Dec-12 03-Jan-13mg/L A2127111Zinc 0.50

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A212590 - EPA 2320B Alkalinity Prep

Blank (A212590-BLK1) Prepared: 21-Dec-12 Analyzed: 26-Dec-12
Total Alkalinity, CaCO3 mg/LND 10

Bicarbonate, CaCO3 "ND 10

Carbonate, CaCO3 "ND 10

Hydroxide, CaCO3 "ND 10

LCS (A212590-BS1) Prepared: 21-Dec-12 Analyzed: 26-Dec-12
Total Alkalinity, CaCO3 mg/L2780 10 2500 80-120111

Bicarbonate, CaCO3 "ND 10 80-120

Carbonate, CaCO3 "2710 10 2500 80-120108

Hydroxide, CaCO3 "ND 10 80-120

Duplicate (A212590-DUP1) Prepared: 21-Dec-12 Analyzed: 26-Dec-12Source: 1206348-01
Total Alkalinity, CaCO3 mg/L798 10 796 200.125

Bicarbonate, CaCO3 "798 10 796 200.125

Carbonate, CaCO3 "ND 10 ND 20

Hydroxide, CaCO3 "ND 10 ND 20

Batch A212609 - SM 2510B Prep

Blank (A212609-BLK1) Prepared & Analyzed: 24-Dec-12
Specific Conductance (EC) @ 20 C umhos/cmND 2.0

LCS (A212609-BS1) Prepared & Analyzed: 24-Dec-12
Resistivity @ 20 C Ohm-cm1000 2.0 1000 80-120100

Specific Conductance (EC) @ 20 C umhos/cm996 2.0 1000 75-12599.6

LCS (A212609-BS2) Prepared & Analyzed: 24-Dec-12
Resistivity @ 20 C Ohm-cm101 2.0 100 80-120101

Specific Conductance (EC) @ 20 C umhos/cm9900 2.0 9980 75-12599.2

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A212609 - SM 2510B Prep

Duplicate (A212609-DUP1) Prepared & Analyzed: 24-Dec-12Source: 1206433-01
Resistivity @ 20 C Ohm-cm122 2.0 122 200.00

Specific Conductance (EC) @ 20 C umhos/cm8170 2.0 8170 200.00

Batch A212611 - 2540 C TDS Prep

Blank (A212611-BLK1) Prepared & Analyzed: 24-Dec-12
Total Dissolved Solids mg/LND 10

LCS (A212611-BS1) Prepared & Analyzed: 24-Dec-12
Total Dissolved Solids mg/L940 10 1000 75-12593.5

LCS Dup (A212611-BSD1) Prepared & Analyzed: 24-Dec-12
Total Dissolved Solids mg/L940 10 1000 1075-12594.0 0.533

Duplicate (A212611-DUP1) Prepared & Analyzed: 24-Dec-12Source: 1206396-01
Total Dissolved Solids mg/L2900 10 2900 100.342

Batch A212642 - EPA 1664 Oil and Grease Prep

Blank (A212642-BLK1) Prepared: 26-Dec-12 Analyzed: 27-Dec-12
Total Oil & Grease mg/LND 5.0

LCS (A212642-BS1) Prepared: 26-Dec-12 Analyzed: 27-Dec-12
Total Oil & Grease mg/L18.4 5.0 20.0 78-11492.0

LCS Dup (A212642-BSD1) Prepared: 26-Dec-12 Analyzed: 27-Dec-12
Total Oil & Grease mg/L18.8 5.0 20.0 1878-11494.0 2.15

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A212642 - EPA 1664 Oil and Grease Prep

Matrix Spike (A212642-MS1) Prepared: 26-Dec-12 Analyzed: 27-Dec-12Source: 1206424-01
Total Oil & Grease mg/L25.9 5.0 20.0 6.50 78-11497.0

Batch A212652 - EPA 9040B pH Prep

LCS (A212652-BS1) Prepared & Analyzed: 26-Dec-12
pH @ 20 C pH Units3.99 0.10 4.00 90-11099.8

LCS (A212652-BS2) Prepared & Analyzed: 26-Dec-12
pH @ 20 C pH Units7.03 0.10 7.00 90-110100

LCS (A212652-BS3) Prepared & Analyzed: 26-Dec-12
pH @ 20 C pH Units10.0 0.10 10.0 90-110100

Duplicate (A212652-DUP1) Prepared & Analyzed: 26-Dec-12Source: 1206396-01
pH @ 20 C pH Units6.70 0.10 6.69 10 HT-pH0.149

Batch A212657 - 2540 D TSS Prep

Blank (A212657-BLK1) Prepared & Analyzed: 26-Dec-12
Total Suspended Solids mg/LND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A212552 - EPA 300.0/300.1 Anions Prep

Blank (A212552-BLK1) Prepared & Analyzed: 20-Dec-12
Nitrate as NO3 mg/LND 1.8

Bromide "ND 0.40

Chloride "ND 0.40

Fluoride "ND 0.40

Nitrite as NO2 "ND 1.3

Sulfate "ND 0.40

LCS (A212552-BS1) Prepared & Analyzed: 20-Dec-12
Bromide mg/L4.84 0.40 5.00 90-11096.9

Nitrate as NO3 "20.5 1.8 22.2 90-11092.6

Chloride "4.65 0.40 5.00 90-11092.9

Fluoride "4.69 0.40 5.00 90-11093.8

Nitrite as NO2 "16.1 1.3 16.4 90-11098.3

Sulfate "4.85 0.40 5.00 90-11097.0

LCS Dup (A212552-BSD1) Prepared & Analyzed: 20-Dec-12
Nitrate as NO3 mg/L20.1 1.8 22.2 2090-11090.6 2.12

Bromide "4.90 0.40 5.00 2090-11098.1 1.21

Chloride "4.78 0.40 5.00 2090-11095.6 2.78

Fluoride "4.54 0.40 5.00 2090-11090.8 3.23

Nitrite as NO2 "16.2 1.3 16.4 2090-11098.8 0.509

Sulfate "4.52 0.40 5.00 2090-11090.4 7.00

Duplicate (A212552-DUP1) Prepared & Analyzed: 20-Dec-12Source: 1206396-01
Bromide mg/L2.45 0.40 2.45 200.163

Nitrate as NO3 "ND 1.8 ND 20

Fluoride "0.359 0.40 0.340 205.44

Nitrite as NO2 "0.842 1.3 0.819 202.77

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A212552 - EPA 300.0/300.1 Anions Prep

Duplicate (A212552-DUP2) Prepared: 20-Dec-12 Analyzed: 21-Dec-12Source: 1206396-01RE1
Chloride mg/L907 20 921 201.47

Sulfate "527 20 551 204.41

Matrix Spike (A212552-MS1) Prepared & Analyzed: 20-Dec-12Source: 1206396-01
Nitrate as NO3 mg/L20.4 1.8 22.2 ND 80-12092.2

Bromide "7.04 0.40 5.00 2.45 80-12091.7

Fluoride "4.50 0.40 5.00 0.340 80-12083.3

Nitrite as NO2 "18.1 1.3 16.4 0.819 80-120105

Matrix Spike (A212552-MS2) Prepared: 20-Dec-12 Analyzed: 21-Dec-12Source: 1206396-01RE1
Chloride mg/L1200 20 250 921 80-120110

Sulfate "778 20 250 551 80-12090.6

Matrix Spike Dup (A212552-MSD1) Prepared: 20-Dec-12 Analyzed: 21-Dec-12Source: 1206396-01
Bromide mg/L7.07 0.40 5.00 2.45 2080-12092.3 0.468

Nitrate as NO3 "20.1 1.8 22.2 ND 2080-12091.0 1.40

Fluoride "4.57 0.40 5.00 0.340 2080-12084.6 1.43

Nitrite as NO2 "18.1 1.3 16.4 0.819 2080-120105 0.364

Matrix Spike Dup (A212552-MSD2) Prepared: 20-Dec-12 Analyzed: 21-Dec-12Source: 1206396-01RE1
Chloride mg/L1190 20 250 921 2080-120106 0.890

Sulfate "789 20 250 551 2080-12095.1 1.44

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A212711 - EPA 3005A

Blank (A212711-BLK1) Prepared: 28-Dec-12 Analyzed: 03-Jan-13
Barium mg/LND 0.050

Boron "ND 0.050

Calcium "ND 0.20

Iron "ND 0.025

Lithium "ND 0.025

Magnesium "ND 0.025

Manganese "ND 0.0050

Potassium "ND 1.0

Silica (SiO2) "ND 0.11

Strontium "ND 0.0050

Zinc "ND 0.10

Blank (A212711-BLK2) Prepared: 28-Dec-12 Analyzed: 04-Jan-13
Sodium mg/LND 0.10

LCS (A212711-BS1) Prepared: 28-Dec-12 Analyzed: 03-Jan-13
Barium mg/L1.05 0.050 1.00 80-120105

Boron "1.08 0.050 1.00 80-120108

Calcium "5.32 0.20 5.00 80-120106

Iron "5.52 0.025 5.00 80-120110

Lithium "1.05 0.025 1.00 80-120105

Magnesium "5.36 0.025 5.00 80-120107

Manganese "5.26 0.0050 5.00 80-120105

Potassium "5.12 1.0 5.00 80-120102

Silica (SiO2) "2.27 0.11 2.14 80-120106

Strontium "1.06 0.0050 1.00 80-120106

Zinc "1.11 0.10 1.00 80-120111

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A212711 - EPA 3005A

LCS (A212711-BS2) Prepared: 28-Dec-12 Analyzed: 04-Jan-13
Sodium mg/L5.22 0.10 5.00 80-120104

LCS Dup (A212711-BSD1) Prepared: 28-Dec-12 Analyzed: 03-Jan-13
Barium mg/L1.05 0.050 1.00 2080-120105 0.381

Boron "1.06 0.050 1.00 2080-120106 1.31

Calcium "5.24 0.20 5.00 2080-120105 1.52

Iron "5.43 0.025 5.00 2080-120109 1.74

Lithium "1.05 0.025 1.00 2080-120105 0.382

Magnesium "5.27 0.025 5.00 2080-120105 1.81

Manganese "5.20 0.0050 5.00 2080-120104 1.24

Potassium "5.00 1.0 5.00 2080-12099.9 2.37

Silica (SiO2) "2.12 0.11 2.14 2080-12099.1 6.79

Strontium "1.06 0.0050 1.00 2080-120106 0.849

Zinc "1.11 0.10 1.00 2080-120111 0.450

LCS Dup (A212711-BSD2) Prepared: 28-Dec-12 Analyzed: 04-Jan-13
Sodium mg/L5.14 0.10 5.00 2080-120103 1.70

Duplicate (A212711-DUP1) Prepared: 28-Dec-12 Analyzed: 03-Jan-13Source: 1206433-01
Barium mg/L0.430 0.25 0.444 203.43

Boron "24.2 0.25 24.5 201.35

Calcium "128 1.0 130 201.97

Iron "0.591 0.12 0.674 2013.2

Lithium "1.10 0.12 1.13 202.52

Magnesium "59.6 0.12 61.2 202.65

Manganese "0.0880 0.025 0.0900 202.25

Potassium "118 5.0 120 201.73

Strontium "1.59 0.025 1.63 202.33

Zinc "ND 0.50 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A212711 - EPA 3005A

Duplicate (A212711-DUP2) Prepared: 28-Dec-12 Analyzed: 03-Jan-13Source: 1206433-01
Silica (SiO2) mg/L242 2.7 234 203.68

Duplicate (A212711-DUP3) Prepared: 28-Dec-12 Analyzed: 04-Jan-13Source: 1206433-01
Sodium mg/L2130 50 2180 202.37

Matrix Spike (A212711-MS1) Prepared: 28-Dec-12 Analyzed: 03-Jan-13Source: 1206433-01
Barium mg/L5.64 0.25 5.00 0.444 75-125104

Boron "31.8 0.25 5.00 24.5 QM-4X75-125146

Calcium "165 1.0 25.0 130 QM-4X75-125137

Iron "27.5 0.12 25.0 0.674 75-125107

Lithium "6.20 0.12 5.00 1.13 75-125101

Magnesium "88.8 0.12 25.0 61.2 75-125110

Manganese "25.5 0.025 25.0 0.0900 75-125102

Potassium "155 5.0 25.0 120 QM-4X75-125143

Strontium "7.02 0.025 5.00 1.63 75-125108

Zinc "5.63 0.50 5.00 ND 75-125113

Matrix Spike (A212711-MS2) Prepared: 28-Dec-12 Analyzed: 03-Jan-13Source: 1206433-01
Silica (SiO2) mg/L327 2.7 10.7 234 QM-4X75-125872

Matrix Spike (A212711-MS3) Prepared: 28-Dec-12 Analyzed: 04-Jan-13Source: 1206433-01
Sodium mg/L2390 50 25.0 2180 QM-4X75-125846

Matrix Spike Dup (A212711-MSD1) Prepared: 28-Dec-12 Analyzed: 03-Jan-13Source: 1206433-01
Barium mg/L5.72 0.25 5.00 0.444 2075-125106 1.41

Boron "30.5 0.25 5.00 24.5 2075-125118 4.40

Calcium "159 1.0 25.0 130 2075-125115 3.36

Iron "27.9 0.12 25.0 0.674 2075-125109 1.46

Lithium "6.22 0.12 5.00 1.13 2075-125102 0.242

Magnesium "86.4 0.12 25.0 61.2 2075-125101 2.68

Manganese "25.9 0.025 25.0 0.0900 2075-125103 1.61

Potassium "148 5.0 25.0 120 2075-125112 5.08

Strontium "7.02 0.025 5.00 1.63 2075-125108 0.0713

Zinc "5.76 0.50 5.00 ND 2075-125115 2.28

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A212711 - EPA 3005A

Matrix Spike Dup (A212711-MSD2) Prepared: 28-Dec-12 Analyzed: 03-Jan-13Source: 1206433-01
Silica (SiO2) mg/L303 2.7 10.7 234 20 QM-4X75-125649 7.55

Matrix Spike Dup (A212711-MSD3) Prepared: 28-Dec-12 Analyzed: 04-Jan-13Source: 1206433-01
Sodium mg/L2250 50 25.0 2180 20 QM-4X75-125282 6.08

Batch A301056 - EPA 3005A

Blank (A301056-BLK1) Prepared & Analyzed: 04-Jan-13
Hardness as CaCO3 mg/LND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

15545 Hermosa Road Injection Water Sampling

Hector Gonzalez

Tunnell Lease

07-Jan-13 08:13Bakersfield CA, 93307

 

Oilfield Environmental and Compliance, INC.

Notes and Definitions 

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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OILFIELD ENVIRONMENTAL AND COMPLIANCE 

Client: Vaquero Energy (Petro Rock LLC) SAMPLE ID: 1206433-1 
15545 Hermosa Road Date Sampled: 12/21/12 @ 1000 
Bakersfield, CA 93307 Date Analyzed: 01/03/12 

Attn: Hector Gonzalez Date Recieved: 12/21/12 @ 1105 
Facility: Tunnell Lease 
Project: Injection Water Sampling Lab Contact: J. Carstens 

Report Of Analytical Results 

OECIO Client 10 Constituent Results Units Method PQL 

1206433-1 Tunnell Injection Water Specific Gravity 1.0083 g/cc(1) ASTM D-4052 0.0001 

PQL=Practlcal Quantltatlon Limit 
(1)g/cc = grams per cubic centimeter 

arstens, Lab Director 

307 ROEMER WAY 1SUITE 3001 SANTA MARIA ICA 934531 (805)922-47721 FAX (805)925-3376 loecuso.com 

http:loecuso.com


pnone; lOu;" ':u,~"·+t ( ~ rax; lOU;"l!~;"')'){O '"nl'\u't vr '"U~ I VU I 

Company: Vaquero Energy Project Name: IrlJection Water Sampling 

Street Address: 15545 Hermosa Road Site: Tunnell Lease 

City: Bakersfield State: CA Zip Code: 93307 Comments: Email Results 

Telephone: 661-363-7240 Fax: 661-366-2959 hgonzalez @ vagueroenergll.com 1shunter @. vagueroenergll.com 

Report To: Hector Gonzalez Sampler: Pete Alcocer 

Turnaround o 10 Work Days 3 Work Days - ",~" 
Anal~ses Requested-Time • 5 Work Days n 2 Work Days n 2-8 Hours ~) 

E 
Lab Date/Time #ot (J.)

.s::: 
() (9 

Sample 10 Sampled Matrix Cont. Client Sample 10 
0 ~ If) 
(J.) 

0 If) RemarksCl l

i 2.O(,""~~-IH 12/21/12 @/cx;L) Aq ~ rrUJJ#1t// ~1J;"J WA1Nl X X X.

Ticket # ~ 

Field Technician Time I.D 
Vehicle Mileage :213 /111 ie;5 
Materials . tp?{ 

./' 

Relinquished By: r t'1-/J.I/f'l.. / ~y~
Date: Time: (07.) Received B . ~ _vV','" 

1 
Date:!2./)",1In.Time: '(OS 

Relinquished By: 
"

Date: Time: Received By: Date: Time: 

Relinquished By: Date: Time: Received By: Date: Time: 

Sample integrity upon receipt: 

Samples received cold: yIn 
Custody seals: yIn 

Good Method of shipment: OEC 

Samples received intact: yIn 

Comments: 

4 172RI 



0CLIENT:V~ OECID#: 120(o4-~3 Temp: 18 C 
Acceptable Range: O'C to 6'C 

' , _"' .......u .....~_ ...... , 
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SAMPLE TRANSPORT, RECEIPT, CONDITION & PRESERVATION: Yes No N/A (,Ie) PROBLEM CHAIN FORM~D 

)q OEC Courier/Sampler COC document(s) received with samples 'Rl D* D Custody Seals (circle): Present / bse ~ 
D Delivery(Other than OEC Courier) Correct containers for analysis requested JRI D* 0 Samples / Coolers 

)g Samples Received on Ice Container(s) intact and in good condition ~ D* 0 lntact / Broken* 

D Samples Received Outside Temp. Range'" Cont~iner label(s) consistent with COC gj D* 0 Method of Shipment & Tracking 1i(lfapplicablc) 

)§j Samples Direct from field (Outside Temp) OEC preservative added (**note std ID) D** D 12!( 
U After-Hours Outside Drop-off [Brought Inside] Proper preservation on sample label(s} ~ D 0 (* *) OEC Preservative ID, 

(InitialslDaterrime): VOA containers free of heads pace D 0* m Dissolved Metals Filtration: (1)alc/lnitJ1>rcserve JI)) 

Tedlar,Bags free of condensation D D* 

CONTAINERS, 'COC CHANGES AND/OR CORRECTIONS CHANGES AUTHORIZED BY: 

OEcm Client 10 """'Ifblank, refer to CoC Container Description Preservative ResCI Matrix Date!rime _CQ.rmDJlItt.sj lJJlJJ13,rlisj 
, ---
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Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 28-Feb-14 10:45 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1400946

07 March 2014

Project Manager

Meredith Sprister

Seth Hunter

4700 Stockdale HWY, Suite120

Bakersfield, CA 93309

RE: Tunnell Lease

Vaquero - Hermosa Rd, Bakersfield

307 Roemer Way, Suite 300, Santa Maria, CA 93454

TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1400946-01

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

850 14 SM 2320B 6 Alkalinity, as HCO3
-1 (Total) 850 mg/L SM 2320B 10

Bromide, Br-1
ND 0 EPA 300.0 2.0

Carbonate, CO3
-1

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 470 mg/L SM 2340B 10

Chloride, Cl-1 1600 45 EPA 300.0 200 Salinity, as NaCl 2900 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 2 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

150 3.1 EPA 300.0 8.0 Stability Index (Langelier) 1.19 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) 2.51 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.22 0.0032 EPA 6010B 0.050 Conductivity (Measured) 8300 umhos/cm 2510 B 2.0

Boron, B+3
31 8.5 EPA 6010B 1.2 Resistivity 120 Ohm∙cm Calculation 2.0

Calcium, Ca+2
98 4.9 EPA 6010B 0.20 Specific Gravity (60°F/60°F) 1.0077 Unitless

Iron, Fe+3
0.084 0.0045 EPA 6010B 0.025 Ionic strength 0.098 mol/L Calculation

Magnesium, Mg+2
55 4.5 EPA 6010B 0.025 pH @ 20°C 7.8 pH Units 9040B 0.10

Manganese, Mn+2
0.022 0.0008 EPA 6010B 0.0050 Temperature 20 °C SM 2550B

Potassium, K+1
110 2.8 EPA 6010B 1.0 Total Diss. Solids (TDS Calc) 4600 mg/L Calculation 10

Sodium, Na+1
1600 70 EPA 6010B 2.5 Total Diss Solids @180oC 6800 mg/L 2540C 10

Strontium, Sr+2
1.3 0.03 EPA 6010B 0.0050 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.10 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 27 % 0-5%

Lithium, Li 1.6 0.23 EPA 6010B 0.025
Silica, as SiO2 200 6.70 EPA 6010B 2.7

Sodium, Na+1
1100 49 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D-4052/5002

GEOCHEM SUMMARY

Water Testing

Produced WaterVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1400946-02

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

140 2.3 SM 2320B 6 Alkalinity, as HCO3
-1 (Total) 140 mg/L SM 2320B 10

Bromide, Br-1
ND 0 EPA 300.0 0.40

Carbonate, CO3
-1

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 450 mg/L SM 2340B 10

Chloride, Cl-1 25 0.71 EPA 300.0 0.40 Salinity, as NaCl 45 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 0.40
Hydroxide, OH-1

ND 0 SM 2320B 2 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

280 5.8 EPA 300.0 8.0 Stability Index (Langelier) 0.22 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 1.3 Stability Index (Stiff & Davis) -0.48 ASTM D4582

Nitrate, NO3
-1

3.6 0.058 EPA 300.0 1.8

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
ND 0 EPA 6010B 0.050 Conductivity (Measured) 1000 umhos/cm 2510 B 2.0

Boron, B+3
0.16 0.044 EPA 6010B 0.050 Resistivity 970 Ohm∙cm Calculation 2.0

Calcium, Ca+2
93 4.6 EPA 6010B 0.20 Specific Gravity (60°F/60°F) 1.004 Unitless

Iron, Fe+3
0.089 0.0048 EPA 6010B 0.025 Ionic strength 0.019 mol/L Calculation

Magnesium, Mg+2
54 4.4 EPA 6010B 0.025 pH @ 20°C 7.4 pH Units 9040B 0.10

Manganese, Mn+2
ND 0 EPA 6010B 0.0050 Temperature 20 °C SM 2550B

Potassium, K+1
1.9 0.049 EPA 6010B 1.0 Total Diss. Solids (TDS Calc) 670 mg/L Calculation 10

Sodium, Na+1
55 2.4 EPA 6010B 0.10 Total Diss Solids @180oC 980 mg/L 2540C 10

Strontium, Sr+2
0.56 0.013 EPA 6010B 0.0050 Quality Control meq/L Units Acceptable

Zinc, Zn+2
1.1 0.034 EPA 6010B 0.10 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 26 % 0-5%

Lithium, Li ND 0 EPA 6010B 0.025
Silica, as SiO2 38 1.30 EPA 6010B 2.7

Sodium, Na+1
18 0.77 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D-4052/5002

GEOCHEM SUMMARY

Water Testing

Well WaterVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

07-Mar-14 11:19Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

Produced Water 1400946-01 28-Feb-14 09:40 28-Feb-14 10:45Produced Water

Well Water 1400946-02 28-Feb-14 09:55 28-Feb-14 10:45Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

07-Mar-14 11:19Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Produced Water
1400946-01 (Produced Water)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D-4052/5002

1.0077 A402856 28-Feb-14 28-Feb-14Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.8 A403127 05-Mar-14 05-Mar-14pH Units 1pH @ 20 C 0.10 HT-pH

SM 2320B1400 A403152 06-Mar-14 06-Mar-14mg/L "Total Alkalinity, CaCO3 10
"1400 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B8300 A403033 03-Mar-14 03-Mar-14umhos/cm "Specific Conductance (EC) @ 20 C 2.0
SM2510B120 " " "Ohm-cm "Resistivity @ 20 C 2.0

2540C6800 A403067 04-Mar-14 05-Mar-14mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0

ND EPA 300.028-Feb-14 28-Feb-14mg/L A4028355Bromide 2.0 R-06

"1600 " " 28-Feb-14" 500Chloride 200
ND "" 28-Feb-14" "5Fluoride 2.0 R-06

ND "" "" ""Nitrate as NO3 9.0 R-06

ND "" "" ""Nitrite as NO2 6.6 R-06

"150 " " 28-Feb-14" 20Sulfate 8.0

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B0.22 A403090 04-Mar-14 04-Mar-14mg/L 1Barium 0.050
"31 " " 05-Mar-14" 25Boron 1.2
"98 " " 04-Mar-14" 1Calcium 0.20

Calculation470 A403118 05-Mar-14 05-Mar-14" "Hardness as CaCO3 10
EPA 6010B0.084 A403090 04-Mar-14 04-Mar-14" "Iron 0.025

"1.6 " " "" "Lithium 0.025
"55 " " "" "Magnesium 0.025
"0.022 " " "" "Manganese 0.0050
"110 " " "" "Potassium 1.0
"200 " " 04-Mar-14" 25Silica (SiO2) 2.7

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

07-Mar-14 11:19Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Produced Water
1400946-01 (Produced Water)

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B1600 A403090 04-Mar-14 06-Mar-14mg/L 25Sodium 2.5
"1.3 " " 04-Mar-14" 1Strontium 0.0050

ND "" "" ""Zinc 0.10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

07-Mar-14 11:19Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Well Water
1400946-02 (Water)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D-4052/5002

1.0040 A402856 28-Feb-14 28-Feb-14Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.4 A403127 05-Mar-14 05-Mar-14pH Units 1pH @ 20 C 0.10 HT-pH

SM 2320B230 A403152 06-Mar-14 06-Mar-14mg/L "Total Alkalinity, CaCO3 10
"230 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B1000 A403033 03-Mar-14 03-Mar-14umhos/cm "Specific Conductance (EC) @ 20 C 2.0
SM2510B970 " " "Ohm-cm "Resistivity @ 20 C 2.0

2540C980 A403067 04-Mar-14 05-Mar-14mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0

ND EPA 300.028-Feb-14 28-Feb-14mg/L A4028351Bromide 0.40
"25 " " "" "Chloride 0.40

ND "" "" ""Fluoride 0.40
"3.6 " " "" "Nitrate as NO3 1.8

ND "" "" ""Nitrite as NO2 1.3
"280 " " 28-Feb-14" 20Sulfate 8.0

Total Metals by EPA 6000/7000 Series Methods

ND EPA 6010B04-Mar-14 04-Mar-14mg/L A4030901Barium 0.050
"0.16 " " 05-Mar-14" "Boron 0.050
"93 " " 04-Mar-14" "Calcium 0.20

Calculation450 A403118 05-Mar-14 05-Mar-14" "Hardness as CaCO3 10
EPA 6010B0.089 A403090 04-Mar-14 04-Mar-14" "Iron 0.025

ND "" "" ""Lithium 0.025
"54 " " "" "Magnesium 0.025

ND "" "" ""Manganese 0.0050
"1.9 " " "" "Potassium 1.0
"38 " " 04-Mar-14" 25Silica (SiO2) 2.7
"55 " " 06-Mar-14" 1Sodium 0.10
"0.56 " " 04-Mar-14" "Strontium 0.0050
"1.1 " " "" "Zinc 0.10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A403033 - SM 2510B Prep

LCS (A403033-BS1) Prepared & Analyzed: 03-Mar-14
Specific Conductance (EC) @ 20 C umhos/cm99.4 2.0 99.9 75-12599.5

Resistivity @ 20 C Ohm-cm10100 2.0 10000 80-120101

LCS (A403033-BS2) Prepared & Analyzed: 03-Mar-14
Specific Conductance (EC) @ 20 C umhos/cm989 2.0 998 75-12599.1

Resistivity @ 20 C Ohm-cm1010 2.0 1000 80-120101

LCS (A403033-BS3) Prepared & Analyzed: 03-Mar-14
Resistivity @ 20 C Ohm-cm101 2.0 100 80-120101

Specific Conductance (EC) @ 20 C umhos/cm9930 2.0 9990 75-12599.4

LCS (A403033-BS4) Prepared & Analyzed: 03-Mar-14
Resistivity @ 20 C Ohm-cm10.1 2.0 10.0 80-120101

Specific Conductance (EC) @ 20 C umhos/cm99100 2.0 99900 75-12599.2

Duplicate (A403033-DUP1) Prepared & Analyzed: 03-Mar-14Source: 1400975-01
Specific Conductance (EC) @ 20 C umhos/cm34100 2.0 34300 200.585

Resistivity @ 20 C Ohm-cm29.3 2.0 29.2 200.342

Batch A403067 - 2540 C TDS Prep

Blank (A403067-BLK1) Prepared: 04-Mar-14 Analyzed: 05-Mar-14
Total Dissolved Solids mg/LND 10

LCS (A403067-BS1) Prepared: 04-Mar-14 Analyzed: 05-Mar-14
Total Dissolved Solids mg/L1000 10 1000 75-12599.8

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A403067 - 2540 C TDS Prep

LCS Dup (A403067-BSD1) Prepared: 04-Mar-14 Analyzed: 05-Mar-14
Total Dissolved Solids mg/L980 10 1000 1075-12598.0 1.82

Duplicate (A403067-DUP1) Prepared: 04-Mar-14 Analyzed: 05-Mar-14Source: 1400946-01
Total Dissolved Solids mg/L6700 10 6800 100.592

Batch A403127 - EPA 9040B pH Prep

LCS (A403127-BS1) Prepared & Analyzed: 05-Mar-14
pH @ 20 C pH Units4.00 0.10 4.00 90-110100

LCS (A403127-BS2) Prepared & Analyzed: 05-Mar-14
pH @ 20 C pH Units7.02 0.10 7.00 90-110100

LCS (A403127-BS3) Prepared & Analyzed: 05-Mar-14
pH @ 20 C pH Units10.1 0.10 10.0 90-110101

LCS (A403127-BS4) Prepared & Analyzed: 05-Mar-14
pH @ 20 C pH Units2.06 0.10 2.00 90-110103

LCS (A403127-BS5) Prepared & Analyzed: 05-Mar-14
pH @ 20 C pH Units12.0 0.10 12.0 90-110100

Duplicate (A403127-DUP1) Prepared & Analyzed: 05-Mar-14Source: 1400940-01
pH @ 20 C pH Units10.0 0.10 10.0 100.00

Batch A403152 - EPA 2320B Alkalinity Prep

Blank (A403152-BLK1) Prepared & Analyzed: 06-Mar-14
Total Alkalinity, CaCO3 mg/LND 10

Bicarbonate, CaCO3 "ND 10

Carbonate, CaCO3 "ND 10

Hydroxide, CaCO3 "ND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A403152 - EPA 2320B Alkalinity Prep

LCS (A403152-BS1) Prepared & Analyzed: 06-Mar-14
Total Alkalinity, CaCO3 mg/L2400 10 2500 80-12096.2

Bicarbonate, CaCO3 "ND 10 80-120

Carbonate, CaCO3 "2440 10 2500 80-12097.6

Hydroxide, CaCO3 "ND 10 80-120

Duplicate (A403152-DUP1) Prepared & Analyzed: 06-Mar-14Source: 1400935-01
Total Alkalinity, CaCO3 mg/L988 10 994 200.605

Bicarbonate, CaCO3 "988 10 994 200.605

Carbonate, CaCO3 "ND 10 ND 20

Hydroxide, CaCO3 "ND 10 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A402835 - EPA 300.0/300.1 Anions Prep

Blank (A402835-BLK1) Prepared & Analyzed: 28-Feb-14
Nitrate as NO3 mg/LND 1.8

Bromide "ND 0.40

Chloride "ND 0.40

Fluoride "ND 0.40

Nitrite as NO2 "ND 1.3

Sulfate "ND 0.40

LCS (A402835-BS1) Prepared & Analyzed: 28-Feb-14
Nitrate as NO3 mg/L20.2 1.8 22.2 90-11091.1

Bromide "4.60 0.40 5.00 90-11091.9

Chloride "4.61 0.40 5.00 90-11092.2

Fluoride "4.59 0.40 5.00 90-11091.8

Nitrite as NO2 "15.7 1.3 16.4 90-11095.6

Sulfate "4.96 0.40 5.00 90-11099.2

LCS Dup (A402835-BSD1) Prepared & Analyzed: 28-Feb-14
Nitrate as NO3 mg/L21.1 1.8 22.2 2090-11095.4 4.57

Bromide "4.82 0.40 5.00 2090-11096.4 4.82

Chloride "4.75 0.40 5.00 2090-11095.0 3.08

Fluoride "4.98 0.40 5.00 2090-11099.5 8.11

Nitrite as NO2 "16.0 1.3 16.4 2090-11097.3 1.78

Sulfate "4.92 0.40 5.00 2090-11098.5 0.728

Duplicate (A402835-DUP1) Prepared & Analyzed: 28-Feb-14Source: 1400946-02
Bromide mg/LND 0.40 ND 20

Nitrate as NO3 "3.51 1.8 3.59 202.12

Chloride "24.2 0.40 25.2 204.28

Fluoride "ND 0.40 0.309 20

Nitrite as NO2 "ND 1.3 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A402835 - EPA 300.0/300.1 Anions Prep

Duplicate (A402835-DUP2) Prepared & Analyzed: 28-Feb-14Source: 1400946-02RE1
Sulfate mg/L323 8.0 281 2013.9

Matrix Spike (A402835-MS1) Prepared & Analyzed: 28-Feb-14Source: 1400946-02
Nitrate as NO3 mg/L23.4 1.8 22.2 3.59 80-12089.3

Bromide "4.82 0.40 5.00 ND 80-12096.3

Chloride "28.7 0.40 5.00 25.2 QM-0580-12069.2

Fluoride "4.91 0.40 5.00 0.309 80-12092.0

Nitrite as NO2 "15.1 1.3 16.4 ND 80-12091.7

Matrix Spike (A402835-MS2) Prepared & Analyzed: 28-Feb-14Source: 1400946-02RE1
Sulfate mg/L417 8.0 100 281 QM-0580-120136

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A403090 - EPA 3010A

Blank (A403090-BLK1) Prepared & Analyzed: 04-Mar-14
Barium mg/LND 0.050

Calcium "ND 0.20

Iron "ND 0.025

Lithium "ND 0.025

Magnesium "ND 0.025

Manganese "ND 0.0050

Potassium "ND 1.0

Silica (SiO2) "ND 0.11

Strontium "ND 0.0050

Zinc "ND 0.10

Blank (A403090-BLK2) Prepared: 04-Mar-14 Analyzed: 05-Mar-14
Boron mg/LND 0.050

Blank (A403090-BLK3) Prepared: 04-Mar-14 Analyzed: 06-Mar-14
Sodium mg/LND 0.10

LCS (A403090-BS1) Prepared & Analyzed: 04-Mar-14
Barium mg/L2.05 0.050 2.00 80-120102

Calcium "10.1 0.20 10.0 80-120101

Iron "10.4 0.025 10.0 80-120104

Lithium "2.07 0.025 2.00 80-120103

Magnesium "10.6 0.025 10.0 80-120106

Manganese "10.4 0.0050 10.0 80-120104

Potassium "9.74 1.0 10.0 80-12097.4

Silica (SiO2) "4.15 0.11 4.28 80-12096.9

Strontium "2.09 0.0050 2.00 80-120105

Zinc "1.98 0.10 2.00 80-12099.0

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A403090 - EPA 3010A

LCS (A403090-BS2) Prepared: 04-Mar-14 Analyzed: 05-Mar-14
Boron mg/L2.03 0.050 2.00 80-120101

LCS (A403090-BS3) Prepared: 04-Mar-14 Analyzed: 06-Mar-14
Sodium mg/L10.5 0.10 10.0 80-120105

LCS Dup (A403090-BSD1) Prepared & Analyzed: 04-Mar-14
Barium mg/L2.00 0.050 2.00 2080-12099.8 2.52

Calcium "9.86 0.20 10.0 2080-12098.6 2.66

Iron "10.1 0.025 10.0 2080-120101 3.03

Lithium "2.03 0.025 2.00 2080-120101 2.00

Magnesium "10.4 0.025 10.0 2080-120104 2.66

Manganese "10.2 0.0050 10.0 2080-120102 2.42

Potassium "9.42 1.0 10.0 2080-12094.2 3.39

Silica (SiO2) "4.01 0.11 4.28 2080-12093.7 3.36

Strontium "2.04 0.0050 2.00 2080-120102 2.57

Zinc "2.04 0.10 2.00 2080-120102 2.89

LCS Dup (A403090-BSD2) Prepared: 04-Mar-14 Analyzed: 05-Mar-14
Boron mg/L2.03 0.050 2.00 2080-120102 0.197

LCS Dup (A403090-BSD3) Prepared: 04-Mar-14 Analyzed: 06-Mar-14
Sodium mg/L10.4 0.10 10.0 2080-120104 0.287

Duplicate (A403090-DUP1) Prepared & Analyzed: 04-Mar-14Source: 1400946-02
Barium mg/LND 0.050 ND 20

Calcium "95.5 0.20 92.9 202.74

Iron "0.0911 0.025 0.0892 202.11

Lithium "0.0171 0.025 0.0107 20 QR-0446.0

Magnesium "55.2 0.025 53.9 202.49

Manganese "ND 0.0050 ND 20

Potassium "2.12 1.0 1.94 208.70

Strontium "0.567 0.0050 0.558 201.55

Zinc "1.06 0.10 1.10 203.53

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A403090 - EPA 3010A

Duplicate (A403090-DUP2) Prepared & Analyzed: 04-Mar-14Source: 1400946-02RE1
Silica (SiO2) mg/L37.6 2.7 38.4 202.22

Duplicate (A403090-DUP3) Prepared: 04-Mar-14 Analyzed: 05-Mar-14Source: 1400946-02
Boron mg/L0.171 0.050 0.163 205.15

Duplicate (A403090-DUP4) Prepared: 04-Mar-14 Analyzed: 06-Mar-14Source: 1400946-02
Sodium mg/L56.6 0.10 55.4 202.18

Matrix Spike (A403090-MS1) Prepared & Analyzed: 04-Mar-14Source: 1400946-02
Barium mg/L2.00 0.050 2.00 ND 80-127100

Calcium "102 0.20 10.0 92.9 75-12489.0

Iron "10.2 0.025 10.0 0.0892 76-130101

Lithium "1.97 0.025 2.00 0.0107 75-13197.8

Magnesium "63.0 0.025 10.0 53.9 40-15691.1

Manganese "10.1 0.0050 10.0 ND 71-133101

Potassium "11.9 1.0 10.0 1.94 65-14699.6

Strontium "2.57 0.0050 2.00 0.558 77-137101

Zinc "3.16 0.10 2.00 1.10 81-132103

Matrix Spike (A403090-MS2) Prepared & Analyzed: 04-Mar-14Source: 1400946-02RE1
Silica (SiO2) mg/L48.5 2.7 4.28 38.4 QM-4X4-177235

Matrix Spike (A403090-MS3) Prepared: 04-Mar-14 Analyzed: 05-Mar-14Source: 1400946-02
Boron mg/L2.37 0.050 2.00 0.163 79-137110

Matrix Spike (A403090-MS4) Prepared: 04-Mar-14 Analyzed: 06-Mar-14Source: 1400946-02
Sodium mg/L67.9 0.10 10.0 55.4 75-125125

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A403118 - EPA 3010A

Blank (A403118-BLK1) Prepared & Analyzed: 05-Mar-14
Hardness as CaCO3 mg/LND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Notes and Definitions 

R-06 The Reporting Limit  has been raised to account for the presence of high levels of analytes.

QR-04 The RPD exceeded the QC control limits.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD due to matrix interference. The LCS and/or LCSD were 
within acceptance limits showing that the laboratory is in control and the data is acceptable.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance CHAIN OF CUSTODY 
307 Roemer Way, Santa Maria CA 93454 101 Adkisson Way, Taft, CA 93268 
phone: (80S) 922·4772 fax: (80S) 925-3376 www.oecusa.com phone: (661) 762·9143 Page of 

Rev 062012 

Company: Vaquero Energy 

Address: 15545 Hermosa Road 

City/State/ZIP: Bakersfield CA Zip Code: 93307 

Phone: 661-363-7240 Fax: 661-366-2959 

Report To: Seth Hunter Sampler: CJ Reynolds 

Send report via- FAX- 0 PDF-0 Geotracker EDF-"IT EDD- 0 
Turnaround Time I 10 Days- 0 5 Days-. 72 hr- 0 48 hr-Report 024 hr-Run 0 ASAP- 0 

OEC Sample ID 
DateITime 
Sampled 

Matrix·" I# of 
(see key) Cont. 

Client Sample 10 

Proiect Namel#: Water Testing 

Site: Tunnell Lease 

Ii 
.c o 
g 
(!) 

Analysis Requested 

n __ ..... '--d Water
I \~~% \~~02l28/14 @09:401 PW 1 3 1 rtuuuve I A 

Special Instructions: 

shunter@vaqueroenergy.com 

CC:lensign@vaqueroenergy.com 

r---t---fl··..··.......................···..····........·............·..·...... 

r---t---fl..··..·.............·........·.....···.............·...........·.....I 1.~ I\-W02l28/14 @ 09:551 GW 1 3 1 Well Water Ixliii I I I I I 1..................................................................... 

1------+--------;---1--+----------+-+--1--+-+--:-111--+--+---11--+---41··..·..······........................................................ 

I I.........········...···..···...·............·.......·................ 

·1 I·.............·........·.......··..·................·................ 

I I I I I I I I I I I I 
~~!t'!CJ!:'~!!'.!.C!!l:._·"'"'"4~!'L':iI:lt:':... 
Received By: s = solid I sediment 

P = product I oil 
~~!t'!CJ~!!!'.!.C!!~~______________________________________________________________!?..'!.teJ________________!!!!1.!:..________________ HW = haz waste (Uq.) 

WATER Types: 
Received By: Date: Time: ow = drinking 

GW= ground 
~~!t'!g~!!!'.!.C!_~I:.______________________________________ ________________________!?..'!.~J________________!!!!1.!:..________________ PW=produced 

Received By: Date: Time: 
SW = surface 
ww = waste 

-1--1--11·............. · .....·.....· ........................................ .. 

-1--+---+1............···......................................................, 

1---+--+1·........······...·...·.. ·· .....·......··...·.......................·, 

-+---+1··........·......··.....·.........·..···.............····........·... 

--t--+I...........·.................................···........·· .. ···...... 

--1--11..........· .... · ..· ... · ... ·.· ....................................... . 

Comments/PO#.: OEe Tk#:2555 

http:www.oecusa.com


CLIENT: VA.cg:v~O oEC ID #: , ""\ t:) 0 O! \oj .~ Temp: l? °C 
Acceptable Range: ooe to 6"e 

COC RECEIVED RECEIPT LOGIN 
&1.1.. .... .-., ... -"'- ...... _ .. ,/ "' .... _. -..... ~ ...- .. 

~I .... "t' • l s;... 
.. - - ..&."-I.:JL· ..........."-J...I...:.f...'-£'1. .... '-'''''-\5'1. !...! 


SAMPLE TRANSPORT, RECEIPT, CONDITION & PRESERVATION: Yes No N/A (*) PROBLEM CHAIN FORM NEEDED 

~EC Courier/Sampler COC document(s) received with samples 8 0* 0 Custody Seals (circle): Present! ~ 
o Delivery(Other than OEC Courier) Correct containers for analysis requested ~ 0* 0 Samples! Coolers 

)Zl, Samples Received on Ice Container(s) intact and in good condition til 0* 0 Intact I Broken* 

o Samples Received Outside Temp. Range* Container label(s) consistent with COC Ilt 0* 0 Method of Shipment & Tracking #(1I 

o Samples Direct from field (Outside Temp) OEC preservative added (**note std ID) 0** 0 s: 
o After-Hours Outside Drop-off [Brought Inside] Proper preservation on sample JabeI(s) 1Zf 0 0 OEC Preservative 10 

(InitialslDate/Time): VOA containers free of heads pace 0 0* j- Dissolved Metals Filtration: (Date!lni!fl)res~r'~ lDJ 

Tedlar BlU!;s free of condensation 0 D* 

CONTAINERS, COC CHANGES AND/OR CORRECTIONS CHANGES AUTHORIZED BY: 

OEcm Client ID ***Ifblank, refer to CoC Container Description Preservative ResCl· Matrix DatelTime Comments / Remarks I 
/pH Sampled *** Condition Notes, Etc. 

Ir-'7 ~ i\ - \'2, \~ \ L I/O 1'-1 !.i7\ -  !---- ~ 

\--z.~C \-- Z\SlI Y\ 1 pu \~ I~NO~ zL ~ 
I 

RECEIPT LOGIN BY: -!.~~n--t-:=~~~-'=--___ RECEIPT REVIEWED BY: 6-tt Page ---l;- ofl 



,·m!t 
Oilfield Environmental & Compliance, Inc. 
307 Roemer Way, Suite 300, Santa Maria, Ca 93454 
101 Adkisson Way, Taft, Ca 93268 
Phone: 805-922-4772 / 661-762-9143 
AR@oecusa.com 

Date: -:2 - 2... ~- 1"-1 
Employee Name: c:r- R~ V\.-", LJ'S 

I 

Client Name: \ Ii,.. .::; (,A...&.1"1f:> _ ClA.'fJ"' <. .'-"> 

v I - c;; I 1-- L
Project / Site Name: Idt:t...+T-r 7__.. +.:1A..... J "" _~( ~€-t..c. 

Roundtrip Drive Time: '?I"") ~: '-"l ... 

.,1-. 
Roundtrip Drive Mileage: :il 

Start Field Time: 09~() stop Field Time: 1n6_~ 

Start Field Mileage: o Stop Field Mileage: c="") 

Consumables: ~ y L :.,J. e. r AlP ?e. tw ~ x 1+1\Ii.) 1 e.1I.'''·''Ji~1 
/ 

257\ ~ PoLL. 
1 

.. 

Decription I Comment: a.JU ;z ~.s.. ..... f (w &ru.l""'<~/%.l
~ IL_ .....L-r co '7::i'lIA.J /~Je.... ~ "L £.~ Q (If:- r-

uV 

7 

Admin Use: 

Name: Initials: Date: 

Total Drive Time: Total Field Time: 

Total Drive Mileage: Total Field Mileage: 

TICKET NO. 2555 




 
Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 21-May-14 14:30 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1402419

30 May 2014

Project Manager

Meredith Sprister

Seth Hunter

4700 Stockdale HWY, Suite120

Bakersfield, CA 93309

RE: Tunnell Lease

Vaquero - Hermosa Rd, Bakersfield

307 Roemer Way, Suite 300, Santa Maria, CA 93454

TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1402419-01

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

940 15 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 940 mg/L SM 2320B 10

Bromide, Br-1
5.8 0.073 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 240 mg/L SM 2340B 10

Chloride, Cl-1 910 26 EPA 300.0 200 Salinity, as NaCl 1600 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

420 8.7 EPA 300.0 8.0 Stability Index (Langelier) 0.21 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) -1.58 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.25 0.0036 EPA 6010B 0.020 Conductivity (Measured) 5300 umhos/cm 2510 B 2.0

Boron, B+3
23 6.3 EPA 6010B 0.10 Resistivity 190 Ohm∙cm Calculation 2.0

Calcium, Ca+2
70 3.5 EPA 6010B 0.20 Specific Gravity (60°F/60°F) 1.0059 Unitless

Iron, Fe+3
9.7 0.52 EPA 6010B 0.050 Ionic strength 0.083 mol/L Calculation

Magnesium, Mg+2
16 1.3 EPA 6010B 0.050 pH @ 20°C 7.2 pH Units 9040B 0.10

Manganese, Mn+2
0.16 0.0058 EPA 6010B 0.010 Temperature 20 °C SM 2550B

Potassium, K+1
89 2.3 EPA 6010B 1.0 Total Diss. Solids (TDS Calc) 3800 mg/L Calculation 10

Sodium, Na+1
1200 52 EPA 6010B 25 Total Diss Solids @180oC 4200 mg/L 2540C 10

Strontium, Sr+2
0.58 0.013 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
2.3 0.07 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 18 % 0-5%

Lithium, Li 1 0.14 EPA 6010B 0.025
Silica, as SiO2 330 11.00 EPA 6010B 5.4

Sodium, Na+1
650 28 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D-4052/5002

GEOCHEM SUMMARY

Water Testing

T-220Vaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1402419-02

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

930 15 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 930 mg/L SM 2320B 10

Bromide, Br-1
5.5 0.069 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 240 mg/L SM 2340B 10

Chloride, Cl-1 890 25 EPA 300.0 200 Salinity, as NaCl 1600 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

420 8.7 EPA 300.0 8.0 Stability Index (Langelier) 0.41 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) -0.34 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.21 0.0031 EPA 6010B 0.020 Conductivity (Measured) 5300 umhos/cm 2510 B 2.0

Boron, B+3
24 6.6 EPA 6010B 0.10 Resistivity 190 Ohm∙cm Calculation 2.0

Calcium, Ca+2
71 3.5 EPA 6010B 0.20 Specific Gravity (60°F/60°F) 1.0058 Unitless

Iron, Fe+3
2 0.11 EPA 6010B 0.050 Ionic strength 0.082 mol/L Calculation

Magnesium, Mg+2
16 1.3 EPA 6010B 0.050 pH @ 20°C 7.4 pH Units 9040B 0.10

Manganese, Mn+2
0.14 0.0051 EPA 6010B 0.010 Temperature 20 °C SM 2550B

Potassium, K+1
91 2.3 EPA 6010B 1.0 Total Diss. Solids (TDS Calc) 3700 mg/L Calculation 10

Sodium, Na+1
1100 48 EPA 6010B 25 Total Diss Solids @180oC 4000 mg/L 2540C 10

Strontium, Sr+2
0.57 0.013 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
0.38 0.012 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 12 % 0-5%

Lithium, Li 1.1 0.16 EPA 6010B 0.025
Silica, as SiO2 400 13.00 EPA 6010B 5.4

Sodium, Na+1
630 28 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D-4052/5002

GEOCHEM SUMMARY

Water Testing

T-210Vaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1402419-03

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

1000 17 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 1000 mg/L SM 2320B 10

Bromide, Br-1
6 0.075 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 220 mg/L SM 2340B 10

Chloride, Cl-1 890 25 EPA 300.0 200 Salinity, as NaCl 1600 mg/L Calculation 1
Fluoride, F-1

ND 0 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

430 9 EPA 300.0 8.0 Stability Index (Langelier) 0.00 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) -2.83 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.21 0.0031 EPA 6010B 0.020 Conductivity (Measured) 5300 umhos/cm 2510 B 2.0

Boron, B+3
22 6.1 EPA 6010B 0.10 Resistivity 190 Ohm∙cm Calculation 2.0

Calcium, Ca+2
65 3.2 EPA 6010B 0.20 Specific Gravity (60°F/60°F) 1.0058 Unitless

Iron, Fe+3
1.5 0.081 EPA 6010B 0.050 Ionic strength 0.088 mol/L Calculation

Magnesium, Mg+2
15 1.2 EPA 6010B 0.050 pH @ 20°C 7 pH Units 9040B 0.10

Manganese, Mn+2
0.15 0.0055 EPA 6010B 0.010 Temperature 20 °C SM 2550B

Potassium, K+1
89 2.3 EPA 6010B 1.0 Total Diss. Solids (TDS Calc) 4000 mg/L Calculation 10

Sodium, Na+1
1200 52 EPA 6010B 25 Total Diss Solids @180oC 3900 mg/L 2540C 10

Strontium, Sr+2
0.55 0.013 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
0.17 0.0052 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 15 % 0-5%

Lithium, Li 1.1 0.16 EPA 6010B 0.025
Silica, as SiO2 510 17.00 EPA 6010B 5.4

Sodium, Na+1
630 28 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D-4052/5002

GEOCHEM SUMMARY

Water Testing

Heater TreaterVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

30-May-14 10:30Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

T-220 1402419-01 21-May-14 13:15 21-May-14 14:30Produced Water

T-210 1402419-02 21-May-14 13:30 21-May-14 14:30Produced Water

Heater Treater 1402419-03 21-May-14 13:35 21-May-14 14:30Produced Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 2 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

30-May-14 10:30Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

T-220
1402419-01 (Produced Water)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D-4052/5002

1.0059 A405848 28-May-14 28-May-14Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.2 A405716 22-May-14 29-May-14pH Units 1pH @ 20 C 0.10 HT-pH

SM 2320B770 A405793 27-May-14 27-May-14mg/L "Total Alkalinity, CaCO3 10
"770 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B5300 A405795 27-May-14 28-May-14umhos/cm "Specific Conductance (EC) @ 20 C 2.0
SM2510B190 " " "Ohm-cm "Resistivity @ 20 C 2.0

2540C4200 A405808 27-May-14 27-May-14mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0

EPA 300.05.8 A405667 21-May-14 21-May-14mg/L 5Bromide 2.0
"910 " " 21-May-14" 500Chloride 200

ND "" 21-May-14" "5Fluoride 2.0 R-06

ND "" "" ""Nitrate as NO3 9.0 R-06

ND "" "" ""Nitrite as NO2 6.6 R-06

"420 " " 21-May-14" 20Sulfate 8.0

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B0.25 A405786 27-May-14 28-May-14mg/L 1Barium 0.020
"23 " " "" "Boron 0.10
"70 " " "" "Calcium 0.20

Calculation240 A405838 28-May-14 28-May-14" "Hardness as CaCO3 10
EPA 6010B9.7 A405786 27-May-14 28-May-14" "Iron 0.050

"1.0 " " "" "Lithium 0.025
"16 " " "" "Magnesium 0.050
"0.16 " " "" "Manganese 0.010
"89 " " "" "Potassium 1.0
"330 " " 28-May-14" 25Silica (SiO2) 5.4

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 3 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

30-May-14 10:30Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

T-220
1402419-01 (Produced Water)

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B1200 A405786 27-May-14 28-May-14mg/L 25Sodium 25
"0.58 " " 28-May-14" 1Strontium 0.010
"2.3 " " "" "Zinc 0.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 4 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

30-May-14 10:30Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

T-210
1402419-02 (Produced Water)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D-4052/5002

1.0058 A405848 28-May-14 28-May-14Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.4 A405716 22-May-14 29-May-14pH Units 1pH @ 20 C 0.10 HT-pH

SM 2320B760 A405793 27-May-14 27-May-14mg/L "Total Alkalinity, CaCO3 10
"760 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B5300 A405795 27-May-14 28-May-14umhos/cm "Specific Conductance (EC) @ 20 C 2.0
SM2510B190 " " "Ohm-cm "Resistivity @ 20 C 2.0

2540C4000 A405808 27-May-14 27-May-14mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0

EPA 300.05.5 A405667 21-May-14 21-May-14mg/L 5Bromide 2.0
"890 " " 21-May-14" 500Chloride 200

ND "" 21-May-14" "5Fluoride 2.0 R-06

ND "" "" ""Nitrate as NO3 9.0 R-06

ND "" "" ""Nitrite as NO2 6.6 R-06

"420 " " 21-May-14" 20Sulfate 8.0

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B0.21 A405786 27-May-14 28-May-14mg/L 1Barium 0.020
"24 " " "" "Boron 0.10
"71 " " "" "Calcium 0.20

Calculation240 A405838 28-May-14 28-May-14" "Hardness as CaCO3 10
EPA 6010B2.0 A405786 27-May-14 28-May-14" "Iron 0.050

"1.1 " " "" "Lithium 0.025
"16 " " "" "Magnesium 0.050
"0.14 " " "" "Manganese 0.010
"91 " " "" "Potassium 1.0
"400 " " 28-May-14" 25Silica (SiO2) 5.4
"1100 " " "" "Sodium 25
"0.57 " " 28-May-14" 1Strontium 0.010
"0.38 " " "" "Zinc 0.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 5 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

30-May-14 10:30Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

ResultAnalyte
Limit

BatchReporting Prepared Analyzed Method Notes DilutionUnits

Heater Treater
1402419-03 (Produced Water)

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method

ASTM 
D-4052/5002

1.0058 A405848 28-May-14 28-May-14Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods

EPA 
9040B/SM45

00H+ B

7.0 A405716 22-May-14 29-May-14pH Units 1pH @ 20 C 0.10 HT-pH

SM 2320B840 A405793 27-May-14 27-May-14mg/L "Total Alkalinity, CaCO3 10
"840 " " "" "Bicarbonate, CaCO3 10

ND "" "" ""Carbonate, CaCO3 10
ND "" "" ""Hydroxide, CaCO3 10

2510 B5300 A405795 27-May-14 28-May-14umhos/cm "Specific Conductance (EC) @ 20 C 2.0
SM2510B190 " " "Ohm-cm "Resistivity @ 20 C 2.0

2540C3900 A405808 27-May-14 27-May-14mg/L "Total Dissolved Solids 10

Anions by EPA Method 300.0

EPA 300.06.0 A405667 21-May-14 21-May-14mg/L 5Bromide 2.0
"890 " " 21-May-14" 500Chloride 200

ND "" 21-May-14" "5Fluoride 2.0 R-06

ND "" "" ""Nitrate as NO3 9.0 R-06

ND "" "" ""Nitrite as NO2 6.6 R-06

"430 " " 21-May-14" 20Sulfate 8.0

Total Metals by EPA 6000/7000 Series Methods

EPA 6010B0.21 A405786 27-May-14 28-May-14mg/L 1Barium 0.020
"22 " " "" "Boron 0.10
"65 " " "" "Calcium 0.20

Calculation220 A405838 28-May-14 28-May-14" "Hardness as CaCO3 10
EPA 6010B1.5 A405786 27-May-14 28-May-14" "Iron 0.050

"1.1 " " "" "Lithium 0.025
"15 " " "" "Magnesium 0.050
"0.15 " " "" "Manganese 0.010
"89 " " "" "Potassium 1.0
"510 " " 28-May-14" 25Silica (SiO2) 5.4
"1200 " " "" "Sodium 25
"0.55 " " 28-May-14" 1Strontium 0.010
"0.17 " " "" "Zinc 0.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 6 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

30-May-14 10:30Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 7 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

30-May-14 10:30Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A405716 - EPA 9040B pH Prep

LCS (A405716-BS1) Prepared: 22-May-14 Analyzed: 29-May-14
pH @ 20 C pH Units3.95 0.10 4.00 90-11098.8

LCS (A405716-BS2) Prepared: 22-May-14 Analyzed: 29-May-14
pH @ 20 C pH Units7.02 0.10 7.00 90-110100

LCS (A405716-BS3) Prepared: 22-May-14 Analyzed: 29-May-14
pH @ 20 C pH Units10.0 0.10 10.0 90-110100

Duplicate (A405716-DUP1) Prepared: 22-May-14 Analyzed: 29-May-14Source: 1402389-02
pH @ 20 C pH Units8.23 0.10 8.21 100.243

Batch A405793 - EPA 2320B Alkalinity Prep

Blank (A405793-BLK2) Prepared & Analyzed: 27-May-14
Total Alkalinity, CaCO3 mg/LND 10

Bicarbonate, CaCO3 "ND 10

Carbonate, CaCO3 "ND 10

Hydroxide, CaCO3 "ND 10

LCS (A405793-BS2) Prepared & Analyzed: 27-May-14
Total Alkalinity, CaCO3 mg/L2240 10 2500 80-12089.4

Bicarbonate, CaCO3 "ND 10 80-120

Carbonate, CaCO3 "2220 10 2500 80-12088.7

Hydroxide, CaCO3 "ND 10 80-120

Duplicate (A405793-DUP2) Prepared & Analyzed: 27-May-14Source: 1402292-01
Total Alkalinity, CaCO3 mg/L359 10 360 200.278

Bicarbonate, CaCO3 "359 10 360 200.278

Carbonate, CaCO3 "ND 10 ND 20

Hydroxide, CaCO3 "ND 10 ND 20

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project Number:

Project Manager:
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Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Water Testing

Seth Hunter

Tunnell Lease

30-May-14 10:30Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A405795 - SM 2510B Prep

Blank (A405795-BLK1) Prepared: 27-May-14 Analyzed: 28-May-14
Resistivity @ 20 C Ohm-cmND 2.0

Specific Conductance (EC) @ 20 C umhos/cmND 2.0

LCS (A405795-BS1) Prepared: 27-May-14 Analyzed: 28-May-14
Resistivity @ 20 C Ohm-cm10100 2.0 10000 80-120101

Specific Conductance (EC) @ 20 C umhos/cm99.3 2.0 99.9 75-12599.4

LCS (A405795-BS2) Prepared: 27-May-14 Analyzed: 28-May-14
Specific Conductance (EC) @ 20 C umhos/cm1000 2.0 998 75-125101

Resistivity @ 20 C Ohm-cm995 2.0 1000 80-12099.5

LCS (A405795-BS3) Prepared: 27-May-14 Analyzed: 28-May-14
Resistivity @ 20 C Ohm-cm100 2.0 100 80-120100

Specific Conductance (EC) @ 20 C umhos/cm9980 2.0 9980 75-125100

LCS (A405795-BS4) Prepared: 27-May-14 Analyzed: 28-May-14
Resistivity @ 20 C Ohm-cm10.0 2.0 10.0 80-12099.9

Specific Conductance (EC) @ 20 C umhos/cm99700 2.0 99900 75-12599.8

Duplicate (A405795-DUP1) Prepared: 27-May-14 Analyzed: 28-May-14Source: 1402355-01
Specific Conductance (EC) @ 20 C umhos/cm1320 2.0 1320 200.152

Resistivity @ 20 C Ohm-cm758 2.0 757 200.132

Batch A405808 - 2540 C TDS Prep

Blank (A405808-BLK1) Prepared & Analyzed: 27-May-14
Total Dissolved Solids mg/LND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Batch A405808 - 2540 C TDS Prep

LCS (A405808-BS1) Prepared & Analyzed: 27-May-14
Total Dissolved Solids mg/L1000 10 1000 75-125103

LCS Dup (A405808-BSD1) Prepared & Analyzed: 27-May-14
Total Dissolved Solids mg/L1000 10 1000 1075-125105 1.93

Duplicate (A405808-DUP2) Prepared: 27-May-14 Analyzed: 29-May-14Source: 1402389-02
Total Dissolved Solids mg/L36000 10 35000 101.07

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A405667 - EPA 300.0/300.1 Anions Prep

Blank (A405667-BLK1) Prepared & Analyzed: 21-May-14
Bromide mg/LND 0.40

Nitrate as NO3 "ND 1.8

Chloride "ND 0.40

Fluoride "ND 0.40

Nitrite as NO2 "ND 1.3

Sulfate "ND 0.40

LCS (A405667-BS1) Prepared & Analyzed: 21-May-14
Nitrate as NO3 mg/L22.8 1.8 22.2 90-110103

Bromide "4.72 0.40 5.00 90-11094.4

Chloride "4.59 0.40 5.00 90-11091.8

Fluoride "4.60 0.40 5.00 90-11092.0

Nitrite as NO2 "15.3 1.3 16.4 90-11092.8

Sulfate "4.72 0.40 5.00 90-11094.5

LCS Dup (A405667-BSD1) Prepared & Analyzed: 21-May-14
Nitrate as NO3 mg/L22.7 1.8 22.2 2090-110102 0.681

Bromide "4.64 0.40 5.00 2090-11092.7 1.80

Chloride "4.57 0.40 5.00 2090-11091.4 0.415

Fluoride "5.05 0.40 5.00 2090-110101 9.23

Nitrite as NO2 "15.2 1.3 16.4 2090-11092.3 0.496

Sulfate "4.70 0.40 5.00 2090-11094.0 0.509

Duplicate (A405667-DUP1) Prepared & Analyzed: 21-May-14Source: 1402413-01
Bromide mg/L0.213 0.40 0.227 206.36

Nitrate as NO3 "15.5 1.8 16.0 203.12

Fluoride "0.271 0.40 0.275 201.47

Nitrite as NO2 "4.64 1.3 4.77 202.72

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Batch A405667 - EPA 300.0/300.1 Anions Prep

Duplicate (A405667-DUP2) Prepared & Analyzed: 21-May-14Source: 1402413-01RE1
Chloride mg/L157 8.0 158 201.24

Sulfate "195 8.0 195 200.0925

Matrix Spike (A405667-MS1) Prepared & Analyzed: 21-May-14Source: 1402413-01
Nitrate as NO3 mg/L40.2 1.8 22.2 16.0 80-120109

Bromide "4.82 0.40 5.00 0.227 80-12091.8

Fluoride "4.65 0.40 5.00 0.275 80-12087.5

Nitrite as NO2 "20.0 1.3 16.4 4.77 80-12092.4

Matrix Spike (A405667-MS2) Prepared & Analyzed: 21-May-14Source: 1402413-01RE1
Chloride mg/L265 8.0 100 158 80-120106

Sulfate "298 8.0 100 195 80-120104

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A405786 - EPA 3010A

Blank (A405786-BLK1) Prepared & Analyzed: 27-May-14
Barium mg/LND 0.020

Boron "ND 0.10

Calcium "ND 0.20

Iron "ND 0.050

Lithium "ND 0.025

Magnesium "ND 0.050

Manganese "ND 0.010

Silica (SiO2) "ND 0.21

Strontium "ND 0.010

Zinc "ND 0.050

Blank (A405786-BLK2) Prepared: 27-May-14 Analyzed: 28-May-14
Potassium mg/LND 1.0

Sodium "ND 1.0

LCS (A405786-BS1) Prepared & Analyzed: 27-May-14
Barium mg/L2.13 0.020 2.00 80-120106

Boron "2.04 0.10 2.00 80-120102

Calcium "10.5 0.20 10.0 80-120105

Iron "10.3 0.050 10.0 80-120103

Lithium "2.16 0.025 2.00 80-120108

Magnesium "10.5 0.050 10.0 80-120105

Manganese "10.4 0.010 10.0 80-120104

Silica (SiO2) "4.29 0.21 4.28 80-120100

Strontium "2.15 0.010 2.00 80-120107

Zinc "2.09 0.050 2.00 80-120104

LCS (A405786-BS2) Prepared: 27-May-14 Analyzed: 28-May-14
Potassium mg/L10.6 1.0 10.0 80-120106

Sodium "10.5 1.0 10.0 80-120105

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A405786 - EPA 3010A

LCS Dup (A405786-BSD1) Prepared & Analyzed: 27-May-14
Barium mg/L2.09 0.020 2.00 2080-120105 1.56

Boron "2.00 0.10 2.00 2080-120100 1.68

Calcium "10.2 0.20 10.0 2080-120102 2.32

Iron "10.2 0.050 10.0 2080-120102 1.27

Lithium "2.14 0.025 2.00 2080-120107 0.744

Magnesium "10.4 0.050 10.0 2080-120104 1.34

Manganese "10.2 0.010 10.0 2080-120102 1.85

Silica (SiO2) "4.11 0.21 4.28 2080-12096.0 4.23

Strontium "2.11 0.010 2.00 2080-120105 1.97

Zinc "2.05 0.050 2.00 2080-120103 1.69

LCS Dup (A405786-BSD2) Prepared: 27-May-14 Analyzed: 28-May-14
Potassium mg/L10.0 1.0 10.0 2080-120100 5.24

Sodium "10.1 1.0 10.0 2080-120101 3.90

Duplicate (A405786-DUP1) Prepared & Analyzed: 27-May-14Source: 1402403-05
Barium mg/LND 0.020 ND 20

Boron "0.122 0.10 0.124 201.46

Calcium "0.285 0.20 0.322 2012.2

Iron "0.0776 0.050 0.0723 207.07

Lithium "0.0194 0.025 0.0290 20 QR-0439.7

Magnesium "0.131 0.050 0.133 201.52

Manganese "ND 0.010 ND 20

Strontium "ND 0.010 ND 20

Zinc "ND 0.050 ND 20

Duplicate (A405786-DUP2) Prepared & Analyzed: 27-May-14Source: 1402403-05RE1
Silica (SiO2) mg/L42.7 1.1 44.8 204.99

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Batch A405786 - EPA 3010A

Duplicate (A405786-DUP3) Prepared: 27-May-14 Analyzed: 28-May-14Source: 1402403-05
Potassium mg/L1.67 1.0 1.40 2017.4

Sodium "316 1.0 324 202.28

Matrix Spike (A405786-MS1) Prepared & Analyzed: 27-May-14Source: 1402403-05
Barium mg/L2.04 0.020 2.00 ND 76-128102

Boron "2.14 0.10 2.00 0.124 80-129101

Calcium "10.3 0.20 10.0 0.322 72-12799.8

Iron "10.0 0.050 10.0 0.0723 80-12599.6

Lithium "2.02 0.025 2.00 0.0290 73-12799.6

Magnesium "10.0 0.050 10.0 0.133 55-14398.9

Manganese "9.89 0.010 10.0 ND 77-12698.9

Strontium "2.05 0.010 2.00 ND 74-137103

Zinc "2.12 0.050 2.00 ND 83-128106

Matrix Spike (A405786-MS2) Prepared & Analyzed: 27-May-14Source: 1402403-05RE1
Silica (SiO2) mg/L50.2 1.1 4.28 44.8 75-125124

Matrix Spike (A405786-MS3) Prepared: 27-May-14 Analyzed: 28-May-14Source: 1402403-05
Potassium mg/L12.4 1.0 10.0 1.40 54-157110

Sodium "327 1.0 10.0 324 QM-4X75-12532.0

Batch A405838 - EPA 3010A

Blank (A405838-BLK1) Prepared & Analyzed: 28-May-14
Hardness as CaCO3 mg/LND 10

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Notes and Definitions 

R-06 The Reporting Limit  has been raised to account for the presence of high levels of analytes.

QR-04 The RPD exceeded the QC control limits.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 16 of 16

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Oilfield Environmental and Compliance CHAIN OF CUSTODY Rev 062012 

307 Roemer Way, Santa Maria CA 93454 101 Adkisson Way, Taft, CA 93268 
phone: (805) 922·4772 fax: (805) 925·3376 www.oecusa.com phone: (661) 762·9143 Page of 1 

Company: 

Address: 

Vaquero Energy Project Name/#: Water Testing 

15545 Hermosa Road Site: Tunnel Lease 

Bakersfield Analysis Requested Speciallnstnictions:ICity/State/ZIP: CA Zip Code: 93307 
--~--.--.--~---r--------~~----~--~ 

Phone: 661-363-7240 Fax: 661-366-2959 

Report To: Seth Hunter Sampler: CJ Reynolds 

Send report via- FAX PDF-D GeotrackerEDF-"TJ EDD- 0 
Turnaround Time I 10 Days- 0 5 Days-. 72 hr- 0 48 hr-Report 024 hr-Run 0 ASAP- 0 

Date/Time 

E 
G.I 

.t::. 
() 

o 
G.I 

Please CC : Lucas Weeks; 

Poncho Munios, Lucas Ensign 

1 ,--- n_u 1--.. ··1 " (!) I ,....................................................................., 
OEC Sample ID I Matrix** I# of I . Client Sample 10

Sampled (see key) I" ....n. 
lUOzqt'1  \A~h-21':14 @ 13:15 PW '< I T-220 

2.A-~5-21-14 @ 13:30 0\1\1 '< I I-£" IV 

~ SA. 5-21-14 @ 13:35 O\l\f '< I Heater Treater 
I 

T ~ _-.~~ 1 ... I: 1 TO'" 1 : 1 1 1 I· 1 ·1 1 1 1 I::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
_ ~ _ " .~.__ . ..• . __ . . X. . . .
~~--t---"-t-----r--:-:-t---t----I----I----+--+--+---+..................................................................... 

I------------;I----------t---+---t---------------t---t--t--+--I--+----;I--t--I---i---fl..................................................................... 

II I I I..............................··........·....·..............·....·..· 
··1· -I I..................................................................... 

t--------;t-------t---+--t--------------t--t---t--l---t--+----it---t--t---I---+I.................................................................... . 

1'--------iI----'-----I----+--t--------------+---I---f--I--:---I--+----.1I---I---I---+---+I·................................................................... . 

1-------t------f----f---t------------+----1f----I---l---I--+--+--I--+--l-----J.I····....··.......................................................... . 

t--------it-------t---+--t------.,.----------I---I---f--l---t---t----i!---+--t---I---+I.................................................................... . 

I------,--I------t----i--+--------------t--+--l--+--I--+--I--t--I---l---fl..................................................................... 

~!!t'!9!:'17!~:..<!!~:._____ :.=~.-.-_~,.____________r}_~f.!-.L€::;!.j.:L'::/.____!!~.2.~_Li.:....!..¢_______ ** Matrix Key 
. I \ It \ [<\. A"vapor/air

Received By: Date: So ~Z\-i '"1 Time: '\ '3 \;;;;1. S SOlid/sediment 

P " product / oil 
~!!t'!9!:'17!~:..<!~~:._________________.______________.._.__.._______________________r}_~t..e.:________________!!~.2.:.._______________.,. HW" haz waste (Uq.) 

WATER Types: 
Received By: Date: Time: OW =drinking 

GW=ground 
~!!t'!9!:'!~~:..<!_~~:._____________________________.._______________________________ r}_~t..~~_______________!!~.2.:..________________ PW=produced 

Received By: Date: Time: 
SW= surface
Iww =waste 

Comments/PO#: OEe Tk#: 2925 

http:www.oecusa.com


LERECEIPT CLIENT: \Jt¥:-U,<\t.C) OECID#:. '4024\=' Temp: b 0C 
Acceptable Range: ooc to 6·C 

COC RECEIVED RECEIPT LOGIN ., CO '2 
. DATErrIME: S-'2..\-,4 <:L l43.C DATE/TIME: 'So - 2' - \L\ ~ () 0 REFRIGERATOR(s): ~ 

SAMPLE TRANSPORT, RECEIPT, CONDITION & PRESERVATION: Yes No N/A (*) PROBLEM CHAIN FORM~ 
~OEC Courier/Sampler COC document(s) received with samples ~r D* D Custody Seats (circle): Present. Absent 

D Delivery(Other than OEC Courier} Correct containers for analysis requested lSI D* D Samples / Coolers 

)8f'Samples Received on Ice Container(s) intact and in good condition IE D* 0 Intact I Broken* 

D Samples Received Outside Temp. Range* Container label(s) consistent with COC gJ .0* 0 Method of Shipment & Tracking #(ifapplicable): 

D Samples Direct from field (Outside Temp) OEC preservative added (**note std ID) . D** D .~ 
D After-Hours Outside Drop-off [Brought Inside] Proper preservation on sample label(s) r8 "D D (**) OEC Preservative ID: 

(InitialslDateITirne): VOA containers free of heads pace D D* [! Dissolved Metals Filtration: (DateiJnitiPreserve 10) 

Tedlar Bags free of condensation D D* ~ 

CONTAINERS, COC ;CHA'NGES ANDIORCORRECTIONS CHANGES AUmORIZED BY: "," .. \. 

OECID . Glielli·1D "'''''''If,blank; refer to CoC Container Description . Preservative ResCli Matrix Daterrime Comments I Remarks I f 

IpH SamDied *** Condition Notes. Etc. 
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Oilfield Environmental & Compliance, Inc. 
307 Roemer Way, Suite 300, Santa Maria, Co 93454 
101 Adkisson Way, Taft, Co 93268 
Phone: 805-922-4772 I 661-762-9143 
AR@oecusa.com 

Date: !)::.- '2. t  I 4

Client Name: Vtl "I L,../' () / 

Project I Site Name: W,j..u-15-t-11IL( / ......./ ~IA '" 1') L_()~ ~ 
u 

Roundtrip Drive Time: ~ 4n VV\.- ~U\.. Roundtrip Drive Mileage: 

Start Field Time: 

Start Field Mileage: 

Stop Field Time: 13' q S 

Stop Field Mileage: v:s 
Consumables: 

/ / / 

Decription I Comment: G,Jic.£ 7 ~ ~ J.j ~ ~e.) rcL~ 

Admin Use: 

Name: . Initials: Date: 

Total Drive Time: Total Field Time: 

Total Drive Mileage: Total Field Mileage: 

TICKET NO. 2925 




O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1404852-02

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

890 15 SM 2320B 12 Alkalinity, as HCO3
-1

 (Total) 890 mg/L SM 2320B 10

Bromide, Br
-1

6.6 0.083 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 240 mg/L SM 2340B 10

Chloride, Cl
-1

980 28 EPA 300.0 200 Salinity, as NaCl 1800 mg/L Calculation 1

Fluoride, F
-1

ND 0 EPA 300.0 2.0

Hydroxide, OH
-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

280 5.8 EPA 300.0 8.0 Stability Index (Langelier) -0.07 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) -3.23 ASTM D4582

Nitrate, NO3
-1

12 0.19 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba
+2

0.15 0.0022 EPA 6010B 0.020 Conductivity (Measured) 5200 umhos/cm 2510 B 2.0

Boron, B
+3

20 5.5 EPA 6010B 0.10 Resistivity 190 Ohm·cm Calculation 2.0

Calcium, Ca
+2

59 2.9 EPA 6010B 0.20 Specific Gravity (60°F/60°F) 1.0029 Unitless

Iron, Fe
+3

0.19 0.01 EPA 6010B 0.050 Ionic strength 0.072 mol/L Calculation

Magnesium, Mg
+2

21 1.7 EPA 6010B 0.050 pH @ 25°C 6.93 pH Units 9040B 0.10

Manganese, Mn
+2

0.09 0.0033 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K
+1

76 1.9 EPA 6010B 1.0 Total Diss. Solids (TDS Calc) 3400 mg/L Calculation 10

Sodium, Na
+1

830 36 EPA 6010B 1.0 Total Diss Solids @180
o
C 3600 mg/L 2540C 10

Strontium, Sr
+2

0.56 0.013 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn
+2

ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 12 % 0-5%

Lithium, Li 0.87 0.13 EPA 6010B 0.025

Silica, as SiO2 390 13.00 EPA 6010B 5.4

Sodium, Na
+1

700 30 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D-4052/5002

GEOCHEM SUMMARY

Unical Water Testing

Produced Water Tk 220Vaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com



 
Oilfield Environmental and Compliance, INC.

Dear Client:

Enclosed is an analytical report for the above referenced project. The samples included in this report 
were received on 21-Oct-15 17:30 and analyzed in accordance with the attached chain-of-custody. 

Unless otherwise noted, all analytical testing was accomplished in accordance with the guidelines 
established in our Quality Assurance Manual, applicable standard operating procedures, and other 
related documentation. The results in this analytical report are limited to the samples tested and any 
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the undersigned. 

Sincerely, 

Work Order: 1504483

03 November 2015

Project Manager

Marissa L. Censullo

Loren Maly

4700 Stockdale HWY, Suite120

Bakersfield, CA 93309

RE: Tunnell Lease

Vaquero - Hermosa Rd, Bakersfield

307 Roemer Way, Suite 300, Santa Maria, CA 93454

TEL: (805) 922-4772

FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison

Loren Maly

Tunnell Lease

03-Nov-15 15:56Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

Produced H2O 1504483-01 21-Oct-15 00:00 21-Oct-15 17:30Water

Soft Tk 1504483-02 21-Oct-15 00:00 21-Oct-15 17:30Water

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison

Loren Maly

Tunnell Lease

03-Nov-15 15:56Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

1504483-01 (Water)

Produced H2O

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Method Notes DilutionUnitsLimit
Method

Oilfield Environmental and Compliance

ASTM/GPA/UOP/CARB Method
ASTM 

D4052/5002
1.0033 B5J0880 28-Oct-15 29-Oct-15Unitless 1Specific Gravity @ 60/60°F

Wet Chemistry by EPA or APHA Standard Methods
EPA 

9040B/SM45
00H+ B

8.13 B5J0847 28-Oct-15 28-Oct-15pH Units 1pH @ 25 C 0.10 HT-pH0.05

SM 2320B880 B5J0848 28-Oct-15 28-Oct-15mg/L "Total Alkalinity, CaCO3 103.3

"880 " " "" "Bicarbonate, CaCO3 103.3

ND "" "" ""Carbonate, CaCO3 103.3

ND "" "" ""Hydroxide, CaCO3 103.3

2510 B5800 B5J0852 28-Oct-15 28-Oct-15umhos/cm "Specific Conductance (EC) @ 
25 C

2.00.67

SM 2510B170 " " "Ohm-cm "Resistivity @ 25 C 2.02.0

2540C4000 B5J0796 26-Oct-15 26-Oct-15mg/L "Total Dissolved Solids 106

Anions by EPA Method 300.0
EPA 300.06.8 B5J0786 26-Oct-15 27-Oct-15mg/L 5Bromide 2.00.10

"1300 " 26-Oct-15 26-Oct-15" 500Chloride 20050

"1.1 " 26-Oct-15 27-Oct-15" 5Fluoride 2.0 J, R-060.25

ND "" "" ""Nitrate as NO3 9.0 HT-01, R-062.2

ND "" "" ""Nitrite as NO2 6.6 HT-01, R-061.6

"240 " 26-Oct-15 26-Oct-15" 20Sulfate 8.02.0

Total Metals by EPA 6000/7000 Series Methods
EPA 6010B0.21 B5J0956 30-Oct-15 02-Nov-15mg/L 5Barium 0.100.050

"29 " " "" "Boron 0.500.25

"73 " " "" "Calcium 1.00.75

Calculation260 B5K0051 02-Nov-15 02-Nov-15" 1Hardness as CaCO3 1010

EPA 6010B0.15 B5J0956 30-Oct-15 02-Nov-15" 5Iron 0.25 R-06, J0.12

"1.5 " " "" "Lithium 0.120.10

"18 " " "" "Magnesium 0.250.10

"0.11 " " "" "Manganese 0.0500.025

"110 " " "" "Potassium 5.02.5

"410 " " 02-Nov-15" 50Silica (SiO2) 115.4

"1300 " " 02-Nov-15" 5Sodium 5.02.5

"0.74 " " "" "Strontium 0.0500.025

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison

Loren Maly

Tunnell Lease

03-Nov-15 15:56Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

1504483-01 (Water)

Produced H2O

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Method Notes DilutionUnitsLimit
Method

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods
ND EPA 6010B30-Oct-15 02-Nov-15mg/L B5J09565Zinc 0.25 R-060.10

Miscellaneous Physical/Conventional Chemistry Parameters
Nalco 

CS13022-01
170 B5K0022 02-Nov-15 03-Nov-15ppm 2EC6016A Residual 1.01.0

1504483-02 (Water)

Soft Tk

ResultAnalyte Limit Batch
Reporting

Prepared Analyzed Method Notes DilutionUnitsLimit
Method

Oilfield Environmental and Compliance

Total Metals by EPA 6000/7000 Series Methods
EPA 6010B40 B5J0956 30-Oct-15 02-Nov-15mg/L 10Silica (SiO2) 2.11.1

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison

Loren Maly

Tunnell Lease

03-Nov-15 15:56Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

ASTM/GPA/UOP/CARB Method - Quality Control

Method
Limit Limit

Batch B5J0880 - ASTM Method Prep by volume

LCS (B5J0880-BS1) Prepared: 28-Oct-15 Analyzed: 29-Oct-15
Specific Gravity @ 60/60°F Unitless0.9999 1.00 94-106100

LCS (B5J0880-BS2) Prepared: 28-Oct-15 Analyzed: 29-Oct-15
Specific Gravity @ 60/60°F Unitless0.7835 0.784 94-106100

Duplicate (B5J0880-DUP1) Prepared: 28-Oct-15 Analyzed: 29-Oct-15Source: 1504483-01
Specific Gravity @ 60/60°F Unitless1.0033 1.0033 0.050

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison

Loren Maly

Tunnell Lease

03-Nov-15 15:56Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Method
Limit Limit

Batch B5J0796 - 2540 C TDS Prep

Blank (B5J0796-BLK1) Prepared & Analyzed: 26-Oct-15
Total Dissolved Solids mg/LND 106

LCS (B5J0796-BS1) Prepared & Analyzed: 26-Oct-15
Total Dissolved Solids mg/L980 10 1000 75-12598.26

LCS Dup (B5J0796-BSD1) Prepared & Analyzed: 26-Oct-15
Total Dissolved Solids mg/L960 10 1000 1075-12595.6 2.686

Duplicate (B5J0796-DUP1) Prepared & Analyzed: 26-Oct-15Source: 1504525-10
Total Dissolved Solids mg/L28000 10 27000 102.506

Batch B5J0847 - Wetchem default method

LCS (B5J0847-BS1) Prepared & Analyzed: 28-Oct-15
pH @ 25 C pH Units3.97 0.10 4.00 90-11099.20.05

LCS (B5J0847-BS2) Prepared & Analyzed: 28-Oct-15
pH @ 25 C pH Units7.04 0.10 7.00 90-1101010.05

LCS (B5J0847-BS3) Prepared & Analyzed: 28-Oct-15
pH @ 25 C pH Units10.02 0.10 10.0 90-1101000.05

Duplicate (B5J0847-DUP1) Prepared & Analyzed: 28-Oct-15Source: 1504483-01
pH @ 25 C pH Units8.06 0.10 8.13 10 HT-pH0.8650.05

Batch B5J0848 - Wetchem default method

Blank (B5J0848-BLK1) Prepared & Analyzed: 28-Oct-15
Total Alkalinity, CaCO3 mg/LND 103.3

Bicarbonate, CaCO3 "ND 103.3

Carbonate, CaCO3 "ND 103.3

Hydroxide, CaCO3 "ND 103.3

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison

Loren Maly
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03-Nov-15 15:56Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Wet Chemistry by EPA or APHA Standard Methods - Quality Control

Method
Limit Limit

Batch B5J0848 - Wetchem default method

LCS (B5J0848-BS1) Prepared & Analyzed: 28-Oct-15
Total Alkalinity, CaCO3 mg/L2360 10 2500 80-12094.53.3

Bicarbonate, CaCO3 "41.0 10 80-1203.3

Carbonate, CaCO3 "2320 10 2500 80-12092.93.3

Hydroxide, CaCO3 "ND 10 80-1203.3

Duplicate (B5J0848-DUP1) Prepared & Analyzed: 28-Oct-15Source: 1504483-01
Total Alkalinity, CaCO3 mg/L867 10 876 201.033.3

Bicarbonate, CaCO3 "867 10 876 201.033.3

Carbonate, CaCO3 "ND 10 ND 203.3

Hydroxide, CaCO3 "ND 10 ND 203.3

Batch B5J0852 - Wetchem default method

Blank (B5J0852-BLK1) Prepared & Analyzed: 28-Oct-15
Specific Conductance (EC) @ 25 C umhos/cm0.790 2.0 J0.67

Resistivity @ 25 C Ohm-cmND 2.02.0

LCS (B5J0852-BS1) Prepared & Analyzed: 28-Oct-15
Resistivity @ 25 C Ohm-cm101 2.0 100 80-1201012.0

Specific Conductance (EC) @ 25 C umhos/cm9910 2.0 9990 75-12599.20.67

LCS (B5J0852-BS2) Prepared & Analyzed: 28-Oct-15
Resistivity @ 25 C Ohm-cm10.2 2.0 10.0 80-1201022.0

Specific Conductance (EC) @ 25 C umhos/cm98100 2.0 99800 75-12598.30.67

Duplicate (B5J0852-DUP1) Prepared & Analyzed: 28-Oct-15Source: 1504483-01
Resistivity @ 25 C Ohm-cm172 2.0 173 200.5802.0

Specific Conductance (EC) @ 25 C umhos/cm5830 2.0 5790 200.6880.67

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 7 of 14

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:
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Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison
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Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Method
Limit Limit

Batch B5J0786 - EPA 300.0/300.1 Anions Prep

Blank (B5J0786-BLK1) Prepared & Analyzed: 26-Oct-15
Bromide mg/LND 0.400.020

Nitrate as NO3 "ND 1.80.44

Chloride "ND 0.400.10

Fluoride "ND 0.400.050

Nitrite as NO2 "ND 1.30.33

Sulfate "ND 0.400.10

LCS (B5J0786-BS1) Prepared & Analyzed: 26-Oct-15
Nitrate as NO3 mg/L20.6 1.8 22.2 90-11092.90.44

Bromide "4.92 0.40 5.00 90-11098.50.020

Chloride "4.67 0.40 5.00 90-11093.40.10

Fluoride "4.50 0.40 5.00 90-11090.00.050

Nitrite as NO2 "16.6 1.3 16.4 90-1101010.33

Sulfate "4.79 0.40 5.00 90-11095.90.10

LCS Dup (B5J0786-BSD1) Prepared & Analyzed: 26-Oct-15
Bromide mg/L4.98 0.40 5.00 2090-11099.7 1.230.020

Nitrate as NO3 "20.8 1.8 22.2 2090-11094.0 1.150.44

Chloride "4.71 0.40 5.00 2090-11094.1 0.8320.10

Fluoride "4.52 0.40 5.00 2090-11090.4 0.4430.050

Nitrite as NO2 "16.7 1.3 16.4 2090-110102 0.5320.33

Sulfate "4.63 0.40 5.00 2090-11092.6 3.420.10

Duplicate (B5J0786-DUP1) Prepared & Analyzed: 26-Oct-15Source: 1504483-01
Bromide mg/L7.96 8.0 7.90 20 J0.7570.40

Nitrate as NO3 "ND 36 ND 208.8

Fluoride "ND 8.0 ND 201.0

Nitrite as NO2 "ND 26 ND 206.6

Sulfate "241 8.0 242 200.3322.0

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Method
Limit Limit

Batch B5J0786 - EPA 300.0/300.1 Anions Prep

Duplicate (B5J0786-DUP2) Prepared & Analyzed: 26-Oct-15Source: 1504483-01RE1
Chloride mg/L1300 200 1300 200.038450

Matrix Spike (B5J0786-MS1) Prepared & Analyzed: 26-Oct-15Source: 1504483-01
Bromide mg/L112 8.4 105 7.90 80-12098.80.42

Nitrate as NO3 "438 38 466 ND 80-12093.99.3

Fluoride "98.0 8.4 105 ND 80-12093.11.1

Nitrite as NO2 "350 28 346 ND 80-1201016.9

Sulfate "345 8.4 105 242 80-12098.62.1

Matrix Spike (B5J0786-MS2) Prepared & Analyzed: 26-Oct-15Source: 1504483-01RE1
Chloride mg/L3510 210 2630 1300 80-12083.853

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Method
Limit Limit

Batch B5J0956 - EPA 3010A

Blank (B5J0956-BLK1) Prepared: 30-Oct-15 Analyzed: 02-Nov-15
Barium mg/LND 0.0200.010

Boron "ND 0.100.050

Calcium "ND 0.200.15

Iron "ND 0.0500.025

Lithium "ND 0.0250.020

Magnesium "ND 0.0500.020

Manganese "ND 0.0100.0050

Potassium "ND 1.00.50

Silica (SiO2) "ND 0.210.11

Sodium "ND 1.00.50

Strontium "ND 0.0100.0050

Zinc "ND 0.0500.020

LCS (B5J0956-BS1) Prepared: 30-Oct-15 Analyzed: 02-Nov-15
Barium mg/L2.12 0.020 2.00 80-1201060.010

Boron "2.02 0.10 2.00 80-1201010.050

Calcium "10.9 0.20 10.0 80-1201090.15

Iron "11.0 0.050 10.0 80-1201100.025

Lithium "2.17 0.025 2.00 80-1201080.020

Magnesium "10.5 0.050 10.0 80-1201050.020

Manganese "11.0 0.010 10.0 80-1201100.0050

Potassium "11.0 1.0 10.0 80-1201100.50

Silica (SiO2) "4.54 0.21 4.28 80-1201060.11

Sodium "10.8 1.0 10.0 80-1201080.50

Strontium "2.10 0.010 2.00 80-1201050.0050

Zinc "2.02 0.050 2.00 80-1201010.020

LCS Dup (B5J0956-BSD1) Prepared: 30-Oct-15 Analyzed: 02-Nov-15
Barium mg/L2.13 0.020 2.00 2080-120107 0.7060.010

Boron "2.03 0.10 2.00 2080-120102 0.6920.050

Calcium "11.1 0.20 10.0 2080-120111 1.370.15

Iron "11.2 0.050 10.0 2080-120112 1.350.025

Lithium "2.19 0.025 2.00 2080-120110 1.190.020

Magnesium "10.5 0.050 10.0 2080-120105 0.2860.020

Manganese "11.1 0.010 10.0 2080-120111 1.080.0050

Potassium "11.1 1.0 10.0 2080-120111 0.6340.50

Silica (SiO2) "4.65 0.21 4.28 2080-120109 2.330.11

Sodium "11.0 1.0 10.0 2080-120110 1.470.50

Strontium "2.11 0.010 2.00 2080-120105 0.2850.0050

Zinc "2.03 0.050 2.00 2080-120101 0.2960.020

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Method
Limit Limit

Batch B5J0956 - EPA 3010A

Duplicate (B5J0956-DUP1) Prepared: 30-Oct-15 Analyzed: 02-Nov-15Source: 1504468-01
Barium mg/LND 0.020 ND 200.010

Boron "0.426 0.10 0.422 200.8950.050

Calcium "69.2 0.20 69.6 200.6050.15

Iron "0.0919 0.050 0.0971 205.500.025

Lithium "0.0209 0.025 ND 20 J0.020

Magnesium "33.4 0.050 33.3 200.2400.020

Manganese "0.0185 0.010 0.0183 201.090.0050

Potassium "18.8 1.0 18.7 200.2670.50

Sodium "182 1.0 182 200.4400.50

Strontium "0.339 0.010 0.338 200.3250.0050

Zinc "ND 0.050 ND 200.020

Duplicate (B5J0956-DUP2) Prepared: 30-Oct-15 Analyzed: 02-Nov-15Source: 1504468-01RE1
Silica (SiO2) mg/L36.4 1.1 37.1 202.150.54

Matrix Spike (B5J0956-MS1) Prepared: 30-Oct-15 Analyzed: 02-Nov-15Source: 1504468-01
Barium mg/L2.13 0.020 2.00 ND 69-1411060.010

Boron "2.54 0.10 2.00 0.422 74-1301060.050

Calcium "78.1 0.20 10.0 69.6 79-13284.40.15

Iron "11.0 0.050 10.0 0.0971 70-1411090.025

Lithium "2.18 0.025 2.00 ND 42-1791090.020

Magnesium "42.8 0.050 10.0 33.3 73-13295.20.020

Manganese "10.8 0.010 10.0 0.0183 61-1381080.0050

Potassium "29.5 1.0 10.0 18.7 67-1411070.50

Sodium "185 1.0 10.0 182 QM-4X75-12524.00.50

Strontium "2.44 0.010 2.00 0.338 63-1381050.0050

Zinc "2.06 0.050 2.00 ND 60-1451030.020

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Method
Limit Limit

Batch B5J0956 - EPA 3010A

Matrix Spike (B5J0956-MS2) Prepared: 30-Oct-15 Analyzed: 02-Nov-15Source: 1504468-01RE1
Silica (SiO2) mg/L42.5 1.1 4.28 37.1 22-1971240.54

Batch B5K0051 - EPA 200.7

Blank (B5K0051-BLK1) Prepared & Analyzed: 02-Nov-15
Hardness as CaCO3 mg/LND 1010

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
FAX: (805) 925-3376www.oecusa.com



Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison

Loren Maly

Tunnell Lease

03-Nov-15 15:56Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Result
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Miscellaneous Physical/Conventional Chemistry Parameters - Quality Control

Method
Limit Limit

Batch B5K0022 - Wetchem default method

Blank (B5K0022-BLK1) Prepared: 02-Nov-15 Analyzed: 03-Nov-15
EC6016A Residual ppmND 0.500.50

Duplicate (B5K0022-DUP1) Prepared: 02-Nov-15 Analyzed: 03-Nov-15Source: 1504549-01
EC6016A Residual ppm184 1.0 13.3 2001731.0

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.

Page 13 of 14

307 Roemer Way, Suite 300, Santa Maria, CA 93454
TEL: (805) 922-4772
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Project:

Project Number:

Project Manager:

Reported:

Vaquero - Hermosa Rd, Bakersfield

4700 Stockdale HWY, Suite120 Tunnel/Edison

Loren Maly

Tunnell Lease

03-Nov-15 15:56Bakersfield CA, 93309

 

Oilfield Environmental and Compliance, INC.

Notes and Definitions 

R-06 The Reporting Limit has been raised to account for the presence of high levels of analytes.

QM-4X The spike recovery was outside of QC acceptance limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

J Detected but below the RL/PQL; therefore, result is an estimated concentration.

HT-pH Water pH should be analyzed within 15 minutes of sampling.  Soil pH should be analyzed as soon as possible.

HT-01 This sample was analyzed outside of the EPA recommended holding time.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the Method Limit (MDL)ND

Analyte DETECTEDDET

Oilfield Environmental and Compliance The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. This analytical report must be reproduced in its entirety.
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307 Roemer Way, Suite 300, Santa Maria, CA 93454
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FAX: (805) 925-3376www.oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1504483-01

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

1100 18 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 1100 mg/L SM 2320B 10

Bromide, Br-1
6.8 0.085 EPA 300.0 2.0

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 260 mg/L SM 2340B 10

Chloride, Cl-1 1300 37 EPA 300.0 200 Salinity, as NaCl 2300 mg/L Calculation 1
Fluoride, F-1

1.1 0.058 EPA 300.0 2.0
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

240 5 EPA 300.0 8.0 Stability Index (Langelier) 1.26 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 6.6 Stability Index (Stiff & Davis) 4.32 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 9

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.21 0.0031 EPA 6010B 0.10 Conductivity (Measured) 5800 umhos/cm 2510 B 2.0

Boron, B+3
29 8 EPA 6010B 0.50 Resistivity 170 Ohm∙cm Calculation 2.0

Calcium, Ca+2
73 3.6 EPA 6010B 1.0 Specific Gravity (60°F/60°F) 1.0033 Unitless

Iron, Fe+3
0.15 0.0081 EPA 6010B 0.25 Ionic strength 0.093 mol/L Calculation

Magnesium, Mg+2
18 1.5 EPA 6010B 0.25 pH @ 25°C 8.13 pH Units 9040B 0.10

Manganese, Mn+2
0.11 0.004 EPA 6010B 0.050 Temperature 25.0 °C SM 2550B

Potassium, K+1
110 2.8 EPA 6010B 5.0 Total Diss. Solids (TDS Calc) 4300 mg/L Calculation 10

Sodium, Na+1
1300 57 EPA 6010B 5.0 Total Diss Solids @180oC 4000 mg/L 2540C 10

Strontium, Sr+2
0.74 0.017 EPA 6010B 0.050 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.25 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 4.2 % 0-5%

Lithium, Li 1.5 0.22 EPA 6010B 0.12
Silica, as SiO2 410 14.00 EPA 6010B 11

Sodium, Na+1
920 40 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Tunnel/Edison

Produced H2OVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 ‐ 4772    |    FAX  (805) 925 ‐ 3376    |     oecusa.com



Client: Vaquero Energy SAMPLE ID: 1504483-03
4099 Orcutt Garey Rd Date Sampled: 10/21/15
Santa Maria, CA 93455 Date Received: 10/21/15

Attn: Loren Maly Date Analyzed: 10/28/15 - 10/30/15
Project Name: Tunnel/Edison

Site: Tunnel/Edison Lab Contact: J. Carstens

  Report Of Analytical Results SARA

OEC ID Client ID Constituent Results Method PQL

1504483-03 Light Ends 39.6 Wt% Saturates/Paraffins* 83.13 % 1 1.34

Wt% Aromatics 10.82 % 1 0.13

Wt% Resins/Polars 5.74 % 2 0.13

Wt% Asphaltenes 0.31 % 3 0.09
PQL=Practical Quantitation Limit
1. EPA 8015 Mod.
2. Difference Calculation.
3. Gravimetric pentane precipitation.
* Saturate fraction also includes olefins



Client: Vaquero Energy SAMPLE ID: 1504483-04
4099 Orcutt Garey Rd Date Sampled: 10/21/15
Santa Maria, CA 93455 Date Received: 10/21/15

Attn: Loren Maly Date Analyzed: 10/28/15 - 10/30/15
Project Name: Tunnel/Edison

Site: Tunnel/Edison Lab Contact: J. Carstens

  Report Of Analytical Results SARA

OEC ID Client ID Constituent Results Method PQL

1504483-04 Heavy Crude 16.7 Wt% Saturates/Paraffins* 47.04 % 1 0.14

Wt% Aromatics 33.38 % 1 0.14

Wt% Resins/Polars 13.16 % 2 0.14

Wt% Asphaltenes 6.42 % 3 0.09
PQL=Practical Quantitation Limit
1. EPA 8015 Mod.
2. Difference Calculation.
3. Gravimetric pentane precipitation.
* Saturate fraction also includes olefins



.[;.•.Bi). . Oilfield E.n.V.I.'.ronmenta.1 and complia.n~e CHAIN OF CUSTODY 
,., . .307 RoelPer Way Suite 300, Santa Maria, CA 93454 . 


-..-:;: ?J- . ,

•... . .... . . . phone: (805).9~2.~772 fax: (805) 925-3376 www.oecusa.com phone: (661) 762-9143 . Page of 

Company: Vaauero EneJ~j< IproiectName/#: /uJ7n.el 7Ed;c:; 0 /) ~ 
Site: Tt);1 V1to) 7J5flf/<, (::; niAddress: 

j'.~~ 

409aQrc:;!#tfGarey Rd 

Citv/StateJZIP: d\'g~~ta Maria Ca, 934~5-'-...,., -....0 An'IYSis Requested 

E-mail: See Comments 

Lmal ~ 
0_ 9 

Tumaround Time: 24hr- 0 ASAP 0 ~ 
(j 

OEC Sample 10 l.D 

Speclallnsrtuctions: 

Bill to Vaquero 

Sk II Clth (£,twit 
rey- 0\ cU\f
o [,?C{~5 @ 

l~ '":'8'"b ;.. IJ .................................. 
t (>. .~.0.Q;0::..£Y.J....... 

2A •.~:2!~~ 
.....--t--1"""-=-..;....,d:--If--~f--t-=-~...--f----!--+~~r-:--'-~-'-~i7"--:;..,..;-:--*---!~-TI---+--+--t-+-+--li---I---I.................Q:::.~.... 
1---~---lf--~-....:.-.---f.l~H-'---+--+--+-L..I.:::...--f--;;.....;..~~~~~~-+-'---=:.t+-..!Il-....;.;...+--lI---I--+--+--t-+--I······........~............... 

I' I . I................................"" 

I-------+-.....;...----+-~--+---'--+-----------~-+-+--+--+---+--I---I--+--I--":-I.. ,;~................................., 

I ,'" I I I I I I I I 1 I 1'1' I' 1'............................."'" 
", . . '..'................................... 

,. I..·.........................···... 

I . t· "1 I...••................•........•... 

': . I ". J I..........···..·.......···,· ..... · 

1 

. . of ,/F<' 12 \3. / ') I 12(f;;' "f' e '2,.2, 3...." 

:~:~~~:~:s:tJ····'....·-··..·..··..:·······==~'·~j{j#·d.·..·..~~:....··i ··1)~....L4··....·····-····-·,lcom:=::~iI resu'tslo: 

~~.~!!:I.9.~~~~.~£!..~y.:..............................>......,.'~':~.r................... : .... ;.;,..Q!~!:;.....,;,;..:....;;......................I!ffi!:.................................................................... 
Received By: > Date: Time: 

~~.I.!!!9.~l~~.~£!..~y.:...........................................................................Q!~!:.........................................I!ffi!.;...................~.............................................. 
Received By: Date: Time: 

tgbatlowski@nalco.com 

Imaly@nalco.com 

MDUjflag ·format 
.. 

http:www.oecusa.com


CHAIN OF CUSTODY 

www.oecusa.com (661) 762-9143 Page of 

Company: Vaquero Ene~/ Project N/ilmel#: /Ufl n e I / Ed;~ 0 tJ 
Address: 4~~gtf'~irey Rd Site: T fJ J1 Y7 t? JIEd;~.0 dl 
City/$tate/ZIf>:''§a~; Maria Ca 93455,.,. ~ Analysis Requested Speciallnsrtucllons: 

--- " .. "'!:~ ~~i" ~I h •• ~~ _ J. ~..., J, VI........ _ J 


Telephone: . (805) 361·7106 Fax: / E-mail: See Comments ~- ~ Bill to Vaquero 

Report To: Imalvt61nalco.com _\ .6ampler: Lmaly ~ ~~ 
Send report via: FAX~ D . PDF- l..J:l/ColtfLUFT EDF- 0 . . EDD- LJ ~~ ~. 
Turnaround Time: 10 DaYS-. 0 5 Days- 1SJ/72 hr-l ] 48 hr- D 24 ~r- 0 ASAP- D.. ~~ ~ 

DatelTime. . ,,, "". ~Ii ~ ." "'~ 
OEC Sample ID SJ,mph,d Matnx # of Cont. Chent Sample ID" . "-.i\1 t-\ \t') ' 

II. .................................. 


I~'--\~'t:.;-~ /0/21115 t-J 20 1 f Cc;r-fclcer3( H20 ix .................................. 

'LA I I I .'rf26 1. '5 6F1- Tk )( .................................. 


IgA / // tJ,/ 1 L;vrt....J };iJd r 3lj,{, X)< .................................. 

'-./ '-'/?5 ~ r If)/ / I He~uy L rud e__ J£ I 7 X '/., ..............._................ 


I i f 

1'-------+------+----+----+------------1---+--\----,1---1---+---11--+--+---1----1.................................. 


I-------+-'-------+----+---'--+-.,,------------I---+--\-___I---I---+---II--+--+---I--t.................................. 
.. 
;'" .................................. 


.: 

I----------~-----+----t----+------------I--I---+-__I---+-+--;I--t--+--;---I.................................. 


I---'--------I------+----t----+..,..------------I--I---+-__I---+-+--;--t--+--;-;.................................. 


I--~----I------+-I---t----+----------~-I--I---+-__I---+-+--;~""'+-+--;---I.................................. 

',:, .................................. 


1 

~:::::;-E·M·!=··,~·t"·-···-·······-····-···-··!=~1~fti#5.--~~:~-.L?1~~·a.""·-··-,,-""· Com::::~11 ~:~$to~ 22·3"'
.-.,J< <,,' 

~!i!!I!~.9.I;!!!~.!9..~.Y.:.......................................~,~.~~::.....................,..:~~~..p.!lJ~;......;~;~............;..................:r.!m!i!!.~................................;................................. 

ReceivedBy: Date: Time: tgbatlowski@nalco.com
'<•• '.< 

.<. 

~!i!!.I.!!!9.~~!~.!9..~.Y.:......................................................;....................p.!I:~!:.........................................:r.!m~.~.................................................................. Imaly@nalco.com ", 

Received By: Date: Time: MDUjflag format 

mailto:Imaly@nalco.com
mailto:tgbatlowski@nalco.com
http:Imalvt61nalco.com
http:www.oecusa.com


CLIENT: \fo.~su:C WORK ORDER: \ 'SQ;:.~"-lea TEMPERATURE: '2-2.~~ 0C SAMPLE RECEIPT 
Acceptable Range: DOC to 6'C [see exception nores below] 

COC RECEIVED DATEITIME: l (J,::) '''2.\- \ ces Q.\ ~<!> LOGINDATEITIME: \d).'2\.\ ~ 1!;3(p REFRIGERATOR(S): 8 I 

I 


SAMPLE TRANSPORT SAMPLE RECEIPT, CONDITION, PRESERVATION YES NO NIA (..) OEC PRES. 10 

~~cCoo""'_p.' o Samples Received Outside Temperature Range [Acceptable] COC Document(s) Received With Samples )8( 0* 0 t.'SO M~~!..;l 
Delivery (Other than OEq o Direct from Field. on Ice Correct Container(s) for Analysis Requested 0 ¢ 0 w IIfiJT\l;l;¢>")'O 

o Aftar -Hours Outside Drop-Off [Brought Inside] o Ambient Air or Filter Matrix Container(s) Intact and in Good Condition Dt 0* 0 Ifro0l 10": f'o2,IJ>;n8 
InitialsiDatefTime: o Received Ambient. Placed on Ice for Transport Container Label(s) Consistent with COC g 0* ·'0 

o Shipment Carrier: o Sample Temperature Acceptable for Analysis Requested Proper Preservation on Sample Label(s) ~ 0 0 
Tracking #: ~ Samples Received Outside Temperature Range [Exception] OEC Preservative Added ** 5l' 0 0 

CUSTODY SEALS W'0ne Present o See Problem Chain· YOA Containers Free of Headspace 0 0* pr 
Cooler(s): OPresent.lntact 0 Present, Not Intact 0 None ~nsUfficient Ice or Unknown Cause Tedlar Bag(s) Free of Condensation 0 0* :rzf 
Sample(s): OPresent, Intact 0 Present. Not Intact 0 None o Expedited PM Notification [lnitiDatefTimej: (*) PROBLEM CHAIN FORM REQUIRED 

CONTAINERS,-COC CHANGES, AND/OR CORRECTIONS 
OEC 

CONTAINER DESCRIPTION PRESERVATIVE 
CHECKS: 

MATRIX COMMENTS INITIALS
CONTAINER 10 cr, S' &lor pH 

'* 1-2l Miff""; JIf7{. W 
JE> 1-'V;Omt.., PDUI 1!!i'~IfAJO>. 1..'Z , 
Z-A I..... ~ 0 '2. ~ t"A-fS 

>/ 

~* If1\} f)~ /.-2 if 
sA- f-/t,tnMOA.J ~A1l P 
4Jt t P " 

.~ . -" 

-
, 

~ 
Rev. 09/2512015 

RECEIPT LOGIN BY: §1i RECEIPT REVIEWED BY: ~ 1 z.,- Page ___ of ___.. 




-----------

---------------

OBLEMCHAIN CLIENT: JfrQ.tA,,&£g OEC ID #: f S-O 11'1f; 3 

ISSUES RECORDED BY (DATEtrIMEIINITlALS): J,~lwJ~~ ;$3Ue .. ~ 
1'" 

ISSUE(S): PLEASE PROVIDE DETAILS OF ISSUE(S) BELOW - Samples/Containers Affected, as necessary.
'1'""1 f! Samples Received Outside Temp. Range (see below) 0 NO COC document(s) received with samples o Container(s) NOT intact or in good condition 
~ '!ill Incorrect containers for analysis requested 0 Container label( s) NOT consistent with COC o Custody Seals Broken 

" -o OTHER: (ifniultiple, identify with numbers) 

T" ~ \,C£
..:/ 

.~ r~ 6'tu..J{;O coJJT1'rvrJ{i(L h>~ S~ lAG r f7:;12- &Ez>vtfts~ ..~ 
B) 5~ t-€- 2- t:)o1' f!Uf.. Ga.-v GIJ ii/2.. 5JL. I "It 0 

RESOLUTIONS: MINIMUMJNFO: Issue#[ifnecessary] - Description- Con't1tct Type (Verbal, email, etc.) - Client Authorization Contact - DatelTimelInitials 

,::"" II\') fIYwf4itJ f;~t£ '" fF I tv1/) f-2?{)fVl(.. fbw f.P~ lAJ/~), t-oT; 0)0'/10 70 IJ/U~ PH TO £2.'" ..... , 

1-/t:6~ Co/V'TlbN15k. / /!; ~ to/~, /1 \' ~ IB~2 &11 


e,)ft{J D6f) 
~ (S-;',,) ..to s~fJ"-& Z ~!Vf/i2. 7l:J ~/U AJC,;. /Iff. 7rJ ? 2. • lo/al/I r-<B Iffi'fZI!!i..>tI. 

" ", , . '. 

oj2/1 /1)' ~-t~2., Gi.1A
09109108 



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1603953-02

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

800 13 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 800 mg/L SM 2320B 10

Bromide, Br-1
2.7 0.034 EPA 300.0 0.40

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 120 mg/L SM 2340B 10

Chloride, Cl-1 1100 31 EPA 300.0 40 Salinity, as NaCl 2000 mg/L Calculation 1
Fluoride, F-1

0.42 0.022 EPA 300.0 0.40
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

270 5.6 EPA 300.0 40 Stability Index (Langelier) 0.08 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 1.3 Stability Index (Stiff & Davis) -0.99 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 1.8

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.18 0.0026 EPA 6010B 0.010 Conductivity (Measured) 5100 umhos/cm 2510 B 2.0

Boron, B+3
27 7.4 EPA 6010B 0.10 Resistivity 200 Ohm·cm Calculation 2.0

Calcium, Ca+2
35 1.7 EPA 6010B 0.10 Specific Gravity (60°F/60°F) 1.0029 Unitless

Iron, Fe+3
0.14 0.0075 EPA 6010B 0.050 Ionic strength 0.063 mol/L Calculation

Magnesium, Mg+2
8.8 0.72 EPA 6010B 0.050 pH @ 25°C 7.33 pH Units 9040B 0.10

Manganese, Mn+2
0.057 0.0021 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
95 2.4 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 3500 mg/L Calculation 10

Sodium, Na+1
950 41 EPA 6010B 5.0 Total Diss Solids @180oC 4100 mg/L 2540C 10

Strontium, Sr+2
0.45 0.01 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 3.8 % 0-5%

Lithium, Li 1.1 0.16 EPA 6010B 0.025
Silica, as SiO2 460 15.00 EPA 6010B 8.6

Sodium, Na+1
780 34 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Tunnel, Ardantz Water Testing

Tunnel Produced WaterVaquero - Hermosa Rd, Bakersfield

Ardantz Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com



O   I   L   F   I   E   L   D        E   N   V   I   R   O   N   M   E   N   T   A   L        &        C   O   M   P   L   I   A   N   C   E   ,        I   N   C  .

OEC Sample ID: 1701101-03

Client: Client Sample ID:

Project: Project ID:

Anions mg/L meq/L Method RL Calculations Results Units Method RL

Bicarbonate, HCO3
-1

760 12 SM 2320B 12 Alkalinity, as HCO3
-1 (Total) 760 mg/L SM 2320B 10

Bromide, Br-1
4.3 0.054 EPA 300.0 0.40

Carbonate, CO3
-2

ND 0 SM 2320B 6 Hardness, as CaCO3 (Calc.) 110 mg/L SM 2340B 10

Chloride, Cl-1 1300 37 EPA 300.0 40 Salinity, as NaCl 2300 mg/L Calculation 1
Fluoride, F-1

1 0.053 EPA 300.0 0.40
Hydroxide, OH-1

ND 0 SM 2320B 3 Calcium Carbonate Results Units Method RL

Sulfate, SO4
-2

270 5.6 EPA 300.0 40 Stability Index (Langelier) 0.22 SM 2330B

Nitrite, NO2
-1

ND 0 EPA 300.0 1.3 Stability Index (Stiff & Davis) 0.24 ASTM D4582

Nitrate, NO3
-1

ND 0 EPA 300.0 1.8

Cations mg/L meq/L Method RL Physical Data Results Units Method RL

Barium, Ba+2
0.16 0.0023 EPA 6010B 0.010 Conductivity (Measured) 5900 umhos/cm 2510 B 2.0

Boron, B+3
28 7.7 EPA 6010B 0.10 Resistivity 170 Ohm·cm Calculation 2.0

Calcium, Ca+2
33 1.6 EPA 6010B 0.10 Specific Gravity (60°F/60°F) 1.0032 Unitless

Iron, Fe+3
0.067 0.0036 EPA 6010B 0.050 Ionic strength 0.069 mol/L Calculation

Magnesium, Mg+2
6.3 0.52 EPA 6010B 0.050 pH @ 25°C 7.54 pH Units 9040B 0.10

Manganese, Mn+2
0.086 0.0031 EPA 6010B 0.010 Temperature 25.0 °C SM 2550B

Potassium, K+1
90 2.3 EPA 6010B 0.50 Total Diss. Solids (TDS Calc) 3600 mg/L Calculation 10

Sodium, Na+1
1100 48 EPA 6010B 5.0 Total Diss Solids @180oC 4100 mg/L 2540C 10

Strontium, Sr+2
0.42 0.0096 EPA 6010B 0.010 Quality Control meq/L Units Acceptable

Zinc, Zn+2
ND 0 EPA 6010B 0.050 SUM  % Diff.

Other mg/L meq/L Method RL Anion-Cation Balance 2.2 % 0-5%

Lithium, Li 1.2 0.17 EPA 6010B 0.025
Silica, as SiO2 41 1.40 EPA 6010B 0.21

Sodium, Na+1
920 40 Calculation 1

NA = Not Applicable for this Sample

NA* = Not Analyzed

ND = Not Detected at or above the Reporting Limit (RL)

ASTM D4052/5002

GEOCHEM SUMMARY

Produced Water Geo-Chem Testing

Vaquero Produced WaterVaquero - Hermosa Rd, Bakersfield

Tunnell Lease

 307  ROEMER  WAY    |    SANTA  MARIA    |    CA  93454    |    (805) 922 - 4772    |    FAX  (805) 925 - 3376    |    oecusa.com
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